Eric, wayne.frazier@hq.nasa.ggv, john.lwer@hq.nasajov, Mark_K, 05:58 PM 2/10/2003, CAC Act

To: Eric wayne.frazier@hg.nasa.gov, john.lyver@hq.nasa.gov, Mark_Kowaleski,
richard mail.hg.nasa.gov, {L_emke <jlemke@hq-nasa.gov> ‘
rom: Wilson Harkins <wharkins@hg.nasa.gov>
Subject: CAC Action _

Cc:jim
cc:
Aftached: Uslusers\wharkins\DATA\Columbiatworking.doc;

In response to a CAC action that Jim provided to me this morning I've taken several sources of
data and have developed some basic talking points concerning safety and reporting procedures
that are to be provided for a briefing book for the Administrator. Please look at these and make
sure that the information I've assembled is correct and current. Also if Iyou know of any other

[

procedures that should be included let me know that as well. The due
ASAP so please take a look as soon as you can. Thanks.

vir
Wil -

ke everything else is

Printed for Wilson Harkins <wilson.b.harkins@nasa.gov>




SAFETY AND REPORTING PROCEDURES
SPACE SHUTTLE PROGRAM

0 The Space Shuttle Program utilizes NSTS 08117, “Requirements and Procedures for the
Certification of Flight Readiness (COFR)” to define the Space Shuttle Program (SSP) Flight
Preparation Process (FPP). It defines the procedures for the Project Milestone Reviews, the
Program Milestone Reviews and the Flight Readiness Review (FRR). It also defines the
endorsement documentation required at the completion of the FRR, which provides the
Certification of Flight Readiness (CoFR) for a specific flight.

o NSTS 08117 is applicable to Johnson Space Center (JSC), Kennedy Space Center (KSC), -
Marshall Space Flight Center (MSFC), Stennis Space Center (SSC), and SSP NASA and
contractor organizations and personnel involved in the conduct of Space Shuttle operations.

0 ' The Flight Preparation Process (FPP):

o The FPP consists of the preparations required for a Space Shuttle mission, from the
baselining of the processing requirements to acceptance of the major hardware
elements through processing, mating, launch, and when required, ferry.

o Represents a commitment by each of the SSP element and project managers (NASA
and contractor) certifying that their organizations have satisfactorily completed the
requirements and their respective portions of the effort required to safely support each
flight. .

o The FPP is structured to baseline a set of processing requirements through a series of
requirements reviews and to incrementally review and status progress towards
readiness for flight.

* Progress toward readiness for flight includes the safety status incorporating
information such as: :

¢ Departures from requirements
» Resolutions of failures/corrective action implementation/approvatl
e Safety Analyses/Hazard Analyses/Critical Items Lists

o The FPP is incrementally implemented through a series of Project Milestone Reviews
that lead to Program Milestone Reviews where elements of multiple projects are
reviewed and culminates in the FRR that ensures the readiness of all organizations for
the operational phase following each review.

* The Project Milestone Reviews are the Element Acceptance Reviews (Space
Shuttle Main Engine, Orbiter, External Tank, Reusable Solid Rocket Motor
and Solid Rocket Motor Booster Hardware), the Payload Readiness Review
(PRR), the Software Readiness Review (SRR), and the organizational Pre—
FRR Reviews.

* The three Program Milestone Reviews are the Pre-Mate Milestone Reviews,
consisting of the External Tank (ET)/Solid Rocket Booster (SRB) Mate
Milestone Review and the Orbiter Rollout/ET Mate Milestone Review, and a
Ferry Flight Readiness Milestone Review which is conducted when a ferry is
required.

o The CoFR endorsement is signed at the FRR.



o A Prelaunch Mission Management Team (PMMT) Review will be conducted on the
Launch Minus Two (L-2) Day or Launch Minus One (L-1) Day to status the launch
countdown and address any issues remaining from the FRR.

@ In addition to the CoFR process, the Safety and Mission Assurance organizations provide an
independent communication avenue for monitoring safety. The Safety and Mission
Assurance organization conducts Pre-Flight Assessments for Government Furnished
Equipment (GFE) Shuttle Elements (Space Shuttle Main Engines, External Tank, Reusable
Solid Rocket Motor) and subsequently a Pre-Flight Assessment Review (PAR) process for
each space shuttle flight. The PAR process focuses specifically on assessing safety of flight
issues and mission assurance issues. Examples of data that are assessed include:

Hazard Analysis

Launch Commit Criteria

NASA. Safety Reporting System (NSRS)

Flight Rules/Crew Procedures

Software -

Failure Modes and Effects Analysis/Critical Items List (FMEA/CIL)

Alerts system

Hardware Problems

Waivers/Deviations

In-Flight Anomalies

Operations and Maintenance Requirements/Limited Life Items

Certification

Configuration

Significant Nonconformances

Unexplained Anomalies

Cannibalization

Deferred Work

Training

Restricted Use Hardware
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Space Shuttle Safety Reporting Processes
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NUCLEAR LAUNCH SAFETY REPORTING

There is a safety reporting process related to the granting of Nuclear Launch Safety Approval
(NLSA) for launching radioactive materials into space. This approval process is required by
Presidential Directive/National Security Council Memorandum 25.

The Nuclear Flight Safety Assurance Manager in the Office of Safety and Mission Assurance
at NASA Headquarters works with Program Managers 1f radiological matenals are being
planned for launch.

Assessment, approval and reporting requirements depend upon the possible radiological
health effects due to prolonged exposure to the radioactive material. These effects are
quantified using a value known as A,

Depending on the amount of potential radiological health effects the following
approvals/reporting takes place (listed from lowest risk to highest risk)

© Radioactive Materials Report (RMR) prepared and assessed, NLSA granted via
letter from the Nuclear Flight Safety Assurance Manager

o RMR and mission description prepared and assessed, NLSA granted via letter
from the Nuclear Flight Safety Assurance Manager and notification provided to
the Office of Scientific and Technical Policy (OSTP) within the Executive Office
of the President.

o RMR, mission description, and radiological risk scope materials prepared and
assessed, NLSA granted by the Associate Administrator for Safety and Mission
Assurance and notification provided to the OSTP.

o RMR, mission description, radiological risk scope materials, and Safety Analysis
Summary prepared and assessed, NLSA granted by the NASA Administrator and
notification provided to OSTP.

o Safety Analysts Report prepared and evaluated by Interagency Nuclear Safety
Review Panel, NLSA is granted by OSTP. Concurrently Radiological Emergency
Preparedness Planning is initiated. )




MISHAP INVESTIGATION AND REPORTING

The objective of NASA mishap investigation and reporting is to understand what happened
(root cause) and prevent recurrence.

NASA policy is to promptly release factual information concerning NASA mishaps to the
news media and the public.

Mishap investigation and reporting processes within NASA is governed by NASA Policy
Document (NPD) 8621.1, “NASA Mishap Reporting and Investigating Policy” and NASA
Procedures and Guldehnes (NPG) 8621.1, “Procedures and Guidelines for Mishap Reporting,
Investigating, and Recordkeeping.”

Mishap investigation and reporting process is overseen by Code Q to assure independence of
mishap investigation process.

NASA requires the development of mishap response plans and procedures at each
organizational level.

NASA requires quick and through investigation of mishaps allowing recommendations to be
- quickly implemented, which, in turn supports the Agency pursuit of mission objectives.
Depth of investigation is determined by the severity of the mishap and the potential for
reoccurrence.

A formal acceptance and approval process is required (The Assoeiate Administrator for
Safety and Mission Assurance is the final approving authority for all Headquarters appointed
mishap boards).

A closed-loop system is used to track recommendations through completion and lessons
learned are documented.

An automated system, the Incident Reporting Information System (IRIS) is used to report
and track mishaps.




NASA SAFETY REPORTING SYSTEM

Supplementary safety reporting system established after the Challenger shuttle mishap.
This is an anonymous and voluntary reporting system for use when personnel:

o have reported hazards locally and no action has been taken

o are not satisfied with the response to a reported hazard

o fear reprisal if they were to report the hazard through local reporting channels
Reports are sent to an independent contractor who removes identifying information and then
sends a summary of the concerns to the NASA Headquarters Office of Safety and Mission
Assurance.
NASA Headquarters Office of Safety and Mission Assurance assigns an action to conduct an
investigation of the report.
The report is then investigated and corrective actions are implemented.
Report 1s closed by the Director of Safety and Risk Management in the Office of Safety and
Mission Assurance at NASA Headquarters
The Space Shuttle Program determines if any open NSRS reports apply to the Shuttle prior to
launch




NASA ADVISORY REPORTING

Process for sharing data related to part and material problems and unsafe conditions across
NASA programs, other government Agencies, and govemment related industry
Data is identified as either a NASA Advisory or as a Government-Industry Data Exchange
Program (GIDEP) failure experience document
o NASA Advisory for release only within NASA.
o GIDEP failure experience document used for concurrent release within NASA,
other government Agencies, and industry.
All NASA Advisories and GIDEP failure experience data is evaluated by all NASA
programs to:
o determine relevance of information to the program
o identify and implement actions necessary to reduce or eliminate any detrimental
program impacts
NASA Advisories and GIDEP failure experience documents are evaluated by the Space
Shuttle Program prior to launch




Problem Reporting and Corrective Action

The Space Shuttle Program uses the following two documents for problem resolution:
0 NSTS 08126, Problem Reporting and Corrective Action System Requirements
Q NSTS 37325, JSC Orbiter Problem Reporting and Corrective Action Requirements

In summary:
a All problems must be interim dispositioned or closed prior to flight.
0 All problems are also assessed to determine if the anomaly is a constraint to flight.

0 Problems become "flight constraints" whenever the problem cannot be accommodated by
one of the following:
o Existing flight rules/crew procedures,
o Basic subsystem redundancy,
©  Or has other implications that clearly present a safety of flight issue.

o The Space Shuttle Program Office and the Space Shuttle Program SR&QA Office is notified
of the "flight constraint". The Problem Resolution Team and Management Team determine -
the follow-on actions required to clear the "flight constraint”. Some of those activities (risk
‘assessment) may include:

o Test/Teardown and Evaluation

Failure analysis to understand the problem

Remedial or corrective action to correct the problem.

Analysis

Modeling

Simulation

00000

0 The rationale/resolution for clearing the "flight constraint" must be approved by the Space
Shuttle Program Office and SR&QA Office.

@ Problems that are not flight constraints are processed with interim or closed dispositions.
Interim disposition is acceptable based on one of the following criteria:
a. The problem is not applicable to the flight(s) (i.e., system not installed and/or used on
~ the flight).
b. The problem condition is clearly screened during preflight checkout or special tests.
c. The problem is time/age/cycle related and the flight units will accumulate less than
50% of the critical parameter(s) by the end of the flight.
d. There is no indication of a generic problem.
e. There is no overall safety of flight concem.
f. The problem is applicable to the flight(s) (system used during flight); however the
PRCB agrees that sufficient evidence exists that the system can be flown safely
(acceptable risk). '

a Reportable problems experienced after the SSP Flight Readiness Review (FRR) through
completion of the element’s mission phase or during a flight which could potentially affect
flight, ground crew safety, or mission success will be reported to the appropriate Design




Element Office as soon as possible,but no later than one working day from detection. If the
problem occurs preflight, it must be reported to the Design Element Office prior to launch.
Design Element Office managers are responsible for reporting significant problems to the
Program Requirements Control Board (PRCB) or Mission Management Team (MMT) to
support launch or flight decisions.




Faith Chandler, 05:17 AM 2!2!2003; Re: Fwd: How's this? Courtesy of Nanette

To: Faith Chandler <fchandle@hq.nasa.gov>

From: Wilson Harkins <wharking@hq.nasa.gov>

(S:ubject: Re: Fwd: How's this? Courtesy of Nanette
c:

Bec:

Attached:

Thanks Faith.

Copies of all three documents have been put in binders and were delivered to the 7th deck.
Other binders are in the QMIC.

vir

Wil

At V\} 1| 43 PM 2/1/2003, you wrote:
"

Here is the NPG in a word document.

I is current. .
We just got it from NODIS because it prints better than the one on the web.

Faith Chandler

NASA Head?uarters .
Office of Sa eéy and Mission Assurance
Code Q Rm 5x40

300 E Street, S.W

Washington, D.C 20546

202-358-0411
202-358-2778 (fax)

Printed for Wilson Harkins <wilson.b.harkins@nasa.gov>



jlemke, 10:20 AM 2/6/2003, Re: Team Questions

To: jlemke <j|emke@hq.nasé.gov>
From: Wilson Harkins <wharkins@hq.nasa.gov>
gubject: Re: Team Questions

c:

Bce:
Attached:

John,

While not specific questions or answers that might come from testimony the following two items
come to mind. 1 Has anyone done a complete scrub of the Code Q webpages to make sure
they are current? Out-of -date or erroneous information is like chum in the water to reporters
ana congressmen. We wouldn't want to be sucker punched by someone based on something
we have i)osted. (| know that Eric has already talked to you about the NSRS stuff - do we have
anyone else revalidating our webpages?) Second it seems like it is only a matter of time before
some enterprising newshound or congressional staffer asks the question are you following the
same procedures that You would follow if someone else was injured at NASA leading invariabl
to the request to look at t <

to respond to that question? What about the follow-u question since you want to try to learn
from mishaps how can the NASA workforce access this information for use {or how have you

disseminated it?)
Just some thoughts.

vir
Wil

At 08:49 AM 2/6!2003, ol wrote:
At 07:25 AM 2/6/2003 -0500, you wrote:

John am | on the team to develop questions?

Everybody is on the team to develop questions and answers. 1 will forward everyone the
"topics' outline we developed to organize the Q&As when | get the annotated topics. The
annotation {or highlighting) will identify where Q&As are most wanted.

More to follow.

R’/?ahnl"emge tem Safety Engineeri
nager Siem oaie ngineerin

NASAHIQ. Code QY —ngineering

202-358-0567 FAX 358-3104

Jlemke@hq.nasa.gov : o . ) .
Mission success stands on the foundation of our unwavering commitment to safety”

Administrator Sean O'Keefe January 2003

he results of other mishap data - are our mishap files in order to be able

Printed for Wilson Harkins <wilson.b.harkins@nasa.gov>




v
[{}]

90oUBINSSY UOISSIY pue fages jo asy0
| _ _A - siauenbpesy ysyN
Aoy wip

| €002 ‘p Aeniqo |

~ Buluuglg >o:om=_Eoo, pue ssadsould
~ pue Aajjoq uonebnsaau| deysipy ySYN
Jomdinlen. 00 |




(

c

Aauabunuoa Bujobuo ay; o3 u
Pue sajoljod deysiy VSN jo

deysjw 201-51S aus 10 spoye
Ol}O3UUO0Y Jlay} pue sainpaso.y
M3IAIBNO0 |9A9] do) e apinoad o) &




A

€

)

EE.ommhooU\omboo_u\cm_uoo\oo_to\>om.m_mmc._uc.>>>>>>\\_8E |
_ | -Wo.lj papeojumop aq Aew Aoljod

‘0002 ‘¢ aunp _ ‘Buidasypiossy pue ‘Bunebnsanu|
‘Burodey deysiyy 104 Saul[apIny pue sainpaso.d,,
'1°1298 (DdN) sauljeping pue sainpasoid YSYN -

'2002 ‘20 490100 . ‘Adjjod Bupebysanul pue Bupodey
deysin YSYN.,, ‘1'1298 (QdN) wswnooq Adsljod YSYN -

| 3 (enys
a9edg Buipnjoui) sdeysiw e Jo uonebnsaaui sadoad ayy
ainsse o} aoe|d uj buiuueld >o:wm:=:oo__u:m Adjjod sey VSYN -

-+

by

V4VYN
././._..M.,‘r.&v

i

SaInpadoid pue Ad1jod YSYN |



{

)

14

_"satouabiaws 0] asuodsai 10} aoe|d u) ‘suejd Aousabupuod ‘suepd

~ deysiw-aid "6°e sue|d asuodsa deysjw aney o} sjang) lle salinbay

| jeaoidde U_:m.oo_:m&uoom Hodal jeul} J1oj ww_ﬂ____n__m:on_wm._
- pue ‘sjaag] pieoq ‘s|eroijo ajqisuodsai jo $3|0J ‘sanoyine
Jusuwutodde pieoq ‘uonebnsanul deysiw jo sasodind $9q119s9(]

‘PanjoAu s Auadoisdpuswidinbs
VSVN uaym Jo/pue ‘jauuos.iad 10]0B.41U09 10 YSYN
Buinjoaur suonesado VSVN mES_u Buiiinaso sdeysjw o} saijddy

| ojensiujwpy ayl Aq paubis—Bupnebsoaul
_u:mm:_tonm._%_,_m_E._o_ >o__oa. o_u_>>-<w<2mme_m__a_ﬂmm_

- dojeasiulwpy ajejoossy
~ fdouuo)n, o uehig

N (D 9p09) aoueinssy o L
uoissi|y pue Ajajes jo 2O : Aljqisuodsay awiid Jo 20110

Ao1j0d Bunebisaaul pue buiiodoy _n_m:m_._a..@

| 'D1°1L298 AdN . 3
Kyojeg i o




{

S

)

'$$9%0.4d paules| suossa| pue ‘ssasoud

Uol1o. 9AI}934409 ‘SS920.d leaosdde podai ‘saunawiy Lioda

‘rewwio} 1odai ‘sanbjuysey anljebnsaAul ‘sainpasoad Bunuodau
Jo suonduosap isdeysiw jo sadA} jo suonuysp SOPINOIH.

| | -Buideaypiooal pue m_.._:mm:mg:_ ‘Buiuodau
deysiw 1o} sauiapinb pue Sainpasoid apim-ySyN saysiiqelsy

lojeisiujwpy ajel1oossy
‘louuo).o uelug

(D 9p0)) sdueInsSSY |
UOISSIN pue Alajes Jo @00  : Aupqisuodsay swig Jo om0

.Burdasypioosay pue bupebnssaaut pue Bunuoday deysiyy
10} saul|apiny pue sainpadso.y VSVN.,,
hojeg ) RN

D1'1298 0dN  (EEENR




9

)

(

*ssasoud JO aduapuadapuj ainsse oy O 9poH)
Aq uaesiano si ssasoud Bunebnsanul pue Buiniodal deysipy

f ~ (me] Aq pamoyje yuapxs ay
0}) ajqesesjal-uou U:mummm__z.s_wm _voﬂmo.:.o_‘_m:o:mm:mo>:_

deysiw ysyN e jo asinoo 9y} ut uaaib sjuswaleys SSaulIm

suonoe Ateujdiosip 1oy 10 ‘Aipiqei
10 Ayjiqedina SAlRASIUIWPE 10 ‘[euwIIO ‘IAID 0} poje|as sianew
ul pasn aq 0} jou aJe suonebiysaaul deysiw jo synsa. Ay

__ | "3Jud.inoal
Juanaud pue (asnes 100.) _um:mn_o_m_.:mca v:ﬂm..mu::,hm:mc._.m

_ _ ‘weiboad
uonuanald deysiw s,ysyN JO Juswsle Aay e se asn pue
$sad0.d uonebsaul deysiw 9y} Wwol} uonew.ojul Jayjer) -

-0} SI- uonehsanul ..n__m:m.._E VSVN & jo aAndalgo oyl




{

Z

)

g i
o

Buiuue|q Aousbunuon
1ybi14 aseds jo aoyyo

IS




-

8

)

| ‘asudiaug

b4 8oeds ur sjusas Aupqisia yby to sa.injiej uoissiw Jofew jo

1USAS B} Ul spleoq |aAs| Jojensiulwpy 10} YSVN 10 Juspusdspu
|ouuosiad soluss Jo pieoq Aouabels)uy Buipuelg e saysiiqelsy -

- | (OSr 10 spuym
oneq Ag paireyo- | A, Jo wes 1 uonebnsenu| deysipy ps|en)

~ 'suoneiado pue swalsAs SINNYS oyoads ul esiuadxs UHM
‘sdnoub Bunpom m:_toaaaw UUM sa13ijod uonebissaul fousbe

o paulel) wes) asuodsai pide. ‘Poleubisap-sid saysigelsg -

:Spleoq deysiw om) wmcm__nmﬁm 2002 AON ‘suonesadp
1ybiyeoeds Joy uelyq Aousbunuon Aouaby-1ybi|4 90edg Jo 8010

| | « S®IN|IB} UoIssIW pue-*selousbiows: o)
- 9Suodsal sAnvaYs ainsus ) sue|d esuodsas AousBiawsa
‘sue|d AousbBupnuoo‘sueld deysiw-a1d “6-5) ‘sueld esuodsay

deysiw dojenap, 0} uoieziuebio JO.[9A8| yoes sauinbas ggN

Buluueld Aausbunuos 450- suone Jopisuo 5 [eroads
Aojeg 1 o T _




(8}

'S9SSaippe pue ‘ssweu ‘sjuswale;s [eul ufelqo pue sassauym 912907 --
‘80U3PJAS BY) JO jeyS [euibiio oY) yuswnoog --
| | "SS820B |04)u00 pue ayis oy} aundag -
0] aJe sajylqIsuodsay Atewpd s1ayt ‘paeog uonebisanul yuepjooy reniug
9} a1e Aay} pue yeioie asuodsay pides e uo ays juapioul 9y} 0} S|aARA] [N BYL -

_ . (*asunon uonebnseau| deysiy Heldlly ue Jo
uonebisonu| ysein o.:::mm_,_:_w_‘_:e_uﬁ_u:czmgm: B:Egonmm_‘_:o__a‘ ",ﬂozv

- (Moddng smnyg soedg m...omw:ms_ asusja( jo wswpede( 'SNaa). . | ._wcnm._mOuocn_ -
Joheuew suopesadQ punour) -- 199uibus woaysAs uoisindoud ujepy --
lobeuew ,m>=_m..~m__=_E_.u< - S | i9auibue JauqiQ --
aAneluasasdal f1o)eg -- uoabing b4 -
SAnejuasaldal peojhey -- 9AlelU9saldal mald paulen-1ybi4 --

9Aneuasaadel , swaq - ueuwijeys -- .

:jduuosiad Buimoljoy ay; jo SIsisuod wesj oyy

"uoiienyis Asuabunuoo e u aMs Juapjouy smnys
Aue 0} Aojdep Aew weibo.d apnyg 9oedsg ay) jey) wee 9suodsai pides ‘paures; Y .

Ll N

i

1891 0B, ©XE (LIN) wea ) uoneBisaul deysiyy  gmm
R - | N V5 YN

N



(01)

NOLLYLHOdSNVHL - HO.LOW 13X20H aNos aannisaqsy -

SWALSAS ITLLNHS TOVdS - H31S004d 13%D0H aros -
SMHOML3IN - INIONT NIV 31LLNHS 3DVdS - MNVL TYNHILXT -
SAVOIAVd - |
SNOILYHIdO INIWIDYNYIN - ‘ HIINTO 1AM 35Vas TVHSHV

H3LN3J IHODIMd 33V4S aavaaoo

SNOLLYHIJO MIHD IHOIT4 -
AONIONLLNOD T¥diaaw - SNOLLYHIJO NOISSIW - -
TVOIDOTOIIXOL ANY TYIIaaw - SWILSAS TYWHIHL NV MIHD -
. : IVIID0T0IAVH UNY SANISOTAXI THid - SOINVHOIW ANV SFHNLONHLS -
HIALNIO LS3L IHOIT4 3DHOL HIY - _ _ SHIV44v oNand - SJLLNYNOHIV ® TOHLNOD ‘NOILVOIAVN -
SNOILVHIJO ANNOHY - aNM3awL - H3IMOd GNY NOISTNdONd -
. SHHOMLAN - :  SSINLIM ANV SAHOOIY - $103rodd 349 ANV H3LIGHO -
JALLYHLSININGY/TYNOLLNLLLSNI - " SISATVNY AL ANV OLOHd - NOWVYDIINI SWILSAS -
ODHYI/SAVOTAV - V.1VQ Q3IHISSVIO/LNINANNODIN] -
- HIINTO HOBVISTH IO 1S NIGAED | HIINT5 ToV45 NOSNHGF

" SHIVIdV oIdand - . 'M3YID LHOIS -

NOLLNLLLSNOD3Y ANV AHIAOD3Y ‘HOHYIS - < SHHOMLIN ANV SNOILYHIHO IHDIS -

v.ivd aadissys - : "~ SAVOTAYd -

ALOLOHd H3INIOHIINI - LHOddNS aNNOYD ANV SAILMIDVS -

3NIMAWEL HIINIOHALN] - SNOLLYHZdO WAIIHLIY ANV ‘ONIONYT ‘HONNY -

NOILOILOHd STOHNOSIH IYNOILYN - TWOI90TI0IaVH ONV TVIID0TODIXOL ‘SIAISOTXS ‘Yl -

MIIATH SIUNAII0HL - SHSSANLIM ANY SQHOD3Y -

FINSJ 50VdS AGINNDI
- SdNOYD - DONINHOM , : _
WYL AHIAODTY M3HD

WYZL ISNOJSIH aidvy
WYL NOLLYDLLSIANI dVHSIW
JLLNHS 39VdS -




(11)

(2@ ‘uorbuiysep .m._wtm,:_uumm_._ VSVN) ‘@dueinssy uoissiiy pue A1ajeg
10 3010 “10)ensiUwWPY djeio0SSY VSVN J0uuo9,O uefug apy -loquisw oJo1§0-x3

, ‘ (1a ‘uoibuiysep .w..otm:cumm...
VSVN) “ip >m=u.Em _.E:o.._o:.r:._z ._how:_m:m‘v_o_e_o <w<z">._m§oow o>__:ouxm_‘

(VO ‘PIoid nayjol) se1uag yosessay sawy ‘I0)00.1q ‘pIeqgny HOOS " "I -2
(Vo ‘gdvy uosisjad) Buip eoedg 12 lapuewiwo) ‘jea(y suenq uay) Hug g

(VN ‘eBpuiquies) ‘uoisiag Kjejeg uoneiay jo jaiyd 1oa “oojeH N sawep "iq g
e_q> N|oLION) ‘101u09 Ayajeg jeaen ‘“Jopuewwo) ‘aposin 1 uaydars "wipy Jeay ¢

_ (VO ‘adv uosieneq-ybum)
PWY |susely 82104 J1y sweiboiy Pue sueld 10)00.1q ‘ALieg uyop ‘uay “feyy ¢
(0Q ‘uoibuysepm) ‘uopebpseny) WISPI2DY Jo Jopaug vy ‘aoe|lepm g usnerg gl I
(N ‘gdv puepupy) ‘Ai1ojes jo $91UD 4VSN SseH M teuuay ‘usy “feyy |
| ("0°q uobuysem) “1p uewyer PloJey (3a1) wpy areyn
o . :SMOjjo} se s| diysiaquiayy pieog
"paJinbai se sjuejnsuos [ed1uyo9} pue ‘sigquan PI9ld YSYN ‘starienbpesy
9yl Aq papioddns ‘s1equisw usAaes pue Jeyo e JO sisisuo9 (giy) -pieog
uonebysaauj Juspiooy Blqwojo) ay; se aje9),.0 "4y Aq paweual) pieoq ay

Pleog uonebnsanuy

Buipueyg Asuabesayuj deysi 01 SIS




(z1)

surdug arepy spinyg soedg suoReIad() punorn Hgy Wes ], ssuodsay prdey
I0]10TA] 1300y . : . ‘ . L
PTIOS 9[qeasngy - .
J500g 19490y pjog - _— : uoEwU T ) | : .
Yuel putaxy . 3urjpuey prosey » eleq .| suonerdgy mu.nuwkuﬁm, n I I BP0 ey uonednsaauf degsrpy
* 1 sanuage oy
EQoubnoU. i : - FMAIAG 15910 S ')
590308 1T % soudg . (L) wea, TUSUILZLURIA] UOTSSTIAL ‘digsraquapy A ENM”MU”MM )
s190f01d DASI o oy
08re)) 3 speojieg . .  wwa asuodsay deystyy ‘ TeUOnEN sexa],
UONEIIIN] wra)shg . : MMM
-1 Suusomdug _, . : o GSIN
suonedrad(y uorssIA mqmwmm
wnonm‘._ono M5y Jysny weo uonoy AsusBunuoy) EBH:UEQE . , funsog PuB[smIOy
‘ - YINHA
P VSVN » “ UORRUIpIOD) = — .
pIeog -~ L :
juopuadopuy + . R ) "suonOR puw
. ‘ . ‘8389 ‘soprmbur umo
€:10/0 )

J19Y) 10npuoos Leur
PUE BJep sossagse
Apuapuodopuy

pieog :oﬁumuwoiﬂ JUBPIY Biquingo))

divd 05 3 mEmm

} m:_to%_:m ICNiTe
~ Kiojeg




1)




. b

"SJUBHNSUOD SB UY9NS ‘SeaInos JUSWUIBA0D-UOU W0l 10 S8oInos:

SWeSs 8say) wouj paulelqo 8q Aew s1aniasqQ ‘'S9lousbe Juswiulsnor)
18310 10 ‘YSYN woly pejosios 9q Aew slaquawl pieog -uonebisenu 3y} Jo
SWODIN0 BYy Ul 1Sai8)ul Pa)SoA Aue OABY JOU 1snwi slequiaw pieogq ‘deysiy
VSVN e a1ebiseauj o} pajuiodde S Yolym uonebnseaul Jopun esje oy}

u1 asipadxe UHIM sfenpialpul jo dnoib e Jo [BNpIAIpUl 91buis e jo Bunsisuoo

- ‘pieoq paJosuods-ySyN v -Pieog uonebnsanuy deysipy VSVYN

‘Aljiqisuodsa. coromg:owtoo PUE Jojuoo [euonelado

S1BO0j|e 8sIMIBY)0 10U pIp Aved Jsyjoue pue VSVN usemiaq 10e1u09 Jo
Juswealbe uapum e 1eUl papinoid sinjie} uoissiw Jo uawdinba o Auadoud
| JO sso| = Buinjonu ‘Aretuoue Juswdinbs ygyN 10 uoleiado ySyN
Aue wouy Buninsal Jusas Jo 90UB1IN220 pauueldun Auy ~deySiN VSYN




(s1)

loA8-181U8)) “pieo
deysiw oyl Juio

dde o1 paziiouine ferao sy TEPIG URuroday
UBWINOOP Jus|BAINbS 4O Yoda; Suoneisdo uoissiw

94} U paquiosep se S8ARo8lgo uoissiw ygyp Arewnd jo Juswansiyoe

9yl sjuana.d 'BoUBINSSY UOISSI| pue Ajayeg Joy iojelis|uiwpy




“ a:

‘deysiw e Jo ssusiinga) 10} fenusiod sy) Buniwy Jo .mc_N_E_c_E ‘Bunuanaid

ul }insal Jey; [eusjew 1o ‘seainoss, 'sanoe} Juswdinbs ‘sjoo) ‘sbuime.p

.wcozmo_‘u__omam..w@:_umooa 's189) ‘suonoadsu) ‘Bujuren 'seofoeld diysuewsuom
- ‘suononysu Miom ‘sassao01d ubisep o) sebueyy “suonoy 9AII081I0Y -

._cm_.o_ UoloB 8A11981100 By Jo uoitesedaid sy ui _omw:_ 9q Aew suonepuswwoos)
oYL “uonebuseau; sy) Buunp Paljiuspl Aousioyep e 4o esnes ay)
1381100 0} pseoq uonebysaaul ay) Aq padojensp uojoe Uy ‘uoljepuswiioosy -

o _ | “*Awoyine BuneBysenul
-9Ur Aq uoneBisaaur sy) Buunp paysige;ss sjoe) uo Umwmpco_m:_o_coo,q.m:._._u:i_.u_.;

suonuyaq Aoy

fiajeg yig



(21}

| "IN220 deysiw e pjnoys

bzm>mm. Oui eseasoul Jo ‘Ainfu) ‘deysiui e asnes O} [elluajod ay} sey pajosli0oun
1ol J1Inq ‘[eo 8s0po 4o deysiu OUl 0} 81ng1yuod Jou pip Jey) uoyeBnsaau

oy} Buunp Palliuapl 8dueISWNDIID 10 ‘JusAs 10108} v "uoljeAtasqQ juediiu IS

.. | 1182 8s0J0 J0 deysiw
9U} Jo Ajianes ay) o) P8INQLIUOD Yoiym 1o ‘esned 1004 jUBUIWOP 8y} 0] ‘Aposlipur
10 Apoaup 'P8] Ydlym soueSwinaID 1o JusAe “IoJoe) ¥ “8SNer) 160 H 9lewilXoig -

"8Inpadoid/sonoeid/Aoljod o) Sdualeype [enplAipul 1o 8inped0id/sonoeid/Aoijod Aq
Jayne AjleojweisAs pajonuos Ussq aney pjnoo jey; joe 0] 8inyie} 10 uonoe [esnes
I8l 8y; ‘|feo asopo 1o deysiw e o} Buipes) sjusne Jo ureyd e Buoy asnen 100 -

Mmau 1nduj 0} yied) suonyuyeg Aoy,




(81)

| "P4eOqg 8y} W0} [j1Mm aANDaxXD
weiboud 10 10190.1g 491Ua] ay) - sdeysjw Jasso| pue (N1$ ueyy sso
INq X0S¢$ ueyy Jajeasb abewep .10 Aupqesip jeuosiad) sdeysipy g adA L e

| ‘aouapuadapu; pue Aunqgedes
|E91UYI3) ansse 0} 8dUBLINOUOD B Bp02) oy VV adinbai siequiayy -

pieog e subisse (yy3) lojelisjujwpy 9jeloossy asudiojug -

| | 10
uonebnsaaul ay; 105 pseog e subisse (p apoy 'YV 10) Jojensiujwpy -

:(saseo Aunqisia-ybiy P3199]3s .10 | $ Buipssoaxa Jo 0)
lenba ainjie} uoissiw Buipnjou ‘abewep Jo/pue Uleap) sdeysipy v odA; .

SIN Busers 1o} ABstens ySYN 4



=
S

‘asipadxa |eo1uyoa] pue asuaiadxa JudIdIYNg -

's1edA ¢ A1ona Builuleld) Jaysaljas panlasal pue
(luajeainba 10) 8sinoo uonebisanu; deysiw ySYN aup vﬁm_nEoo -

:9AeY p|noys siojebsonul -- Bujuies]
yeys woddns pue siosiape ‘SIaNI9SOO -
sjue}nsuo) -

"SalliANOe
gliN Ag papadsadns ase siaquiaw pieoq deysjw jo SalNp sIBYI0 |IY -

SWOoJ1N0 d] Ul }S3IBUI PAISOA OU dARY ISNW SIBqWIDIN -
(#aquinu ppo - Ajuo jpuuosiad |esapay) siequiaw pieog -
(D @po) Bunuasaidai uosiad |eiapay) aaneiuasardos OIoljJO X3 -
(Isuuosiad |esapay) Aieyaloas aannoaxg -
(leuuosuad jeisapay) uostadiieyy -
">ﬂ_>=om 10 ‘wea) (giN) pieog uonebnsaau| deysiy ue jo diysiaquiayy

gilN buiyers 1oy Abajens ySvN




| juanita.sandin@hq.naéa.gov, 11:48 AM 2!3[2663, Testifnény Questions

Tor juanita.sandin@hq.nasa.gov

‘From: Wilson Harkins <wharkins@hq.nasa.gov>

Subjlgct: Testimony Questions ) i

Cc: Pete Rutledge <prutledg@hg.nasa.gov>, jlemke <jlemke@hq.nasa.gov>

Bec:
Attached: U:\users\wharkins\DATA\Other StufilQuestions for Testimony Preparation.doc:

Juanita,

Aftached are additions for the list of questions bein prepared to support upcoming testimony.
The majority of these questions were derived from the list of questions prepared for Bryan's
use. Let me know if you have any questions. _

vir '

Wil

Printed for Wilson Harkins <wilson.b.harkins@nasa.gov>




Questions for Testimony Preparation

Q. How has age of shuttles and shuttle components been monitored, tracked, mitigated
and assessed for concerns such as corrosion, wearout, fatigue, obsolesence?

Q. Are there any areas that aren’t covered by inspections prior to launch? If so what risk
mitigations are in place for these areas?

Q. Are maintenance, inspection and test data kept and trended? Have there been any
adverse trends or concerns in these areas?

Q. Have assessments/comparisons been made between telemetry data from the Columbia
mission and all other shuttle re-entries?

Q. Were there any process/material/software changes made and implemented prior to
this flight (or other recent flights)? How were these qualified/tested/evaluated? Has
there been any trend data established that identifies the effectiveness of the changes or
weaknesses in the processes/materials/software or resulting systems/equipment?

Q. What independent/external independent control processes were operative? What
problems/concerns/changes were implemented based upon these control processes?

Q. Many independent reviews/assessments have been performed at many levels of the
Agency and shuttle program have these been reviewed collectively for any trends?

Q. Given the fact that the crew did not have the capability to check tiles through an
EVA, was the use of ground and/or satellite imaging considered to check the condition of
tiles? If tiles are identified as damaged what options exist or have been considered to
respond to the problem?

Q. There are a comprehensive series of reviews that take place prior to launch to
determine flight readiness, are there any corresponding reviews performed to determine
re-entry and landing readiness? If so, is the level of participation in these reviews the
same as for the flight readiness reviews (i.e. the same level of decision makers, the same
rigor applied, etc).

Q. Were the roles and responsibilities of Safety and Mission Assurance personnel and
organizations clearly defined and understood prior to the mishap?

Q. What mechanism triggers actions taken to correct or improve inherent design
weaknesses and improve design/materials/manufacturing?

Q. Were all of the safety recommendations from the Rogers Report and the McDonald
report properly addressed/dispositioned/implemented by NASA? Has NASA allowed
any subsequent process changes that have eroded previously implemented
recommendations?




Q. How are potentiaily hazardous materials used on the shuttle identified and controlled?

Q. Are there any scenarios for shuttle operations that have not been considered in NASA
risk considerations/models/PRA? If so what are they and why haven’t they been
considered?

Q. What is the pre-launch assessment process used to evaluate and accept shuttles for
launch?

Q. What photographic and associated evaluation capabilities exist for launch and re-
entry/landing? How are these utilized?

Q. What debris evaluations are conducted for launch/ascent, on-orbit operations, and re-
entry landing? How are the results of these evaluations factored into mission decisions.

Q. What records/data are maintained for the condition and configuration of equipment
(encompassing everything from tiles to structure, hardware and software)?

Q. Were there any process shortcuts (waivers/deviations) approved for this flight? If so,
how are these processed and who approves them?

Q. How are the workers that work on the shuttle program, both Civil Service and
Contractor, determined to be qualified to perform their work? What training is provided
to these people?




Ashley Stockinger, 02:47 PM 2/10/2003, Re: Fwd: CAC Code M, B, U, Q action required

From: Wilson Harkins <wharkins@hq.nasa.gov>

gubject: Re: Fwd: CAC Code M, B, U, Q action required
c:

Bcce:

Attached:

To: Ashley Stockinger <astockin%hq-.nasa.gov>

Thanks for getting back to me. I'm wdrking up some of the material but | still need to know if
thell'(e is a speg|ﬁc format | need to follow for the book or is it freeform as long as it is legible and
makes sense’

vir
wil
At 01:20 PM 2/10/2003, you wrote:

| have been working at another station and | am late in getting back to you on this. Has the
answer already been provided to you, or do you still need me to get some guidance?

Sorry for the delay,
Ash%y Y

At 09:52 AM 2/10/2003 -0500, you wrote:
Ashley,

I've been tasked in Code Q to help But tg?gether our portion of the book, do you have any
guidance on format for the briefing book?

vir
Wil

X-Sender: astockinmail_.hq.nasa.gov _

X-Mailer: QUALCOMM Windows Eudora Version 4.3.2

Date: Fri, 07 Feb 2003 13:54:49 -0500

To: rdavis@hqg.nasa.gov, hrothman@hgq.nasa.gov, rcooper@hg.nasa.gov,
dmcsween@hq.nasa.gov, dcomstoc@hd.nasa.gov, rstephen@hq.nasa.gov,
mark.kowaleski@hq.nasa.gov, gmartin@hg.nasa.gov, jbingham@hq.nasz.gov,
astockln@hq.rqasa.gov, wbierbow@hgq.nasa.gov, adiaZ@Hhg.nasa.gov

From: Ashley Stockinger <astock1nghq.nasa.goy>

Subjﬁct: Fwd: CAC Code M, B, U, Q action required

Cc: HCATinfo@hq.nasa.gov

CAC Group:

As you all may know, a briefing book for the Administrator is beingil developed due
tomorrow. Code P has divided the content of the book into the following areas:

® STS-107 crew & families

@ Debris collection

e Investigation Status

® Gehman board

o NASA Budget

o Safety & Reporting Procedures

@ ISS Future

o Science Impact . -

@ Previous Reports on Shuttle, Tiles and External Tank
@ Agency Program impacts :

It seems that a great deal of work is being done on this by many different people and on
many different levels. So as not to duplicate our efforts |'suggest the following:

Printed for Wilson Harkins <wilson.b.harkins@nasa.gov>




Ashley Stockinger, 02:47 PM 2/10/2003, Re: Fwd: CAC Code M, B, U, Q action required

I Code M take action of STS-107 crew & families, debris collection, Investigation Status,
Gehman board, and ISS Future

Code B take action of NASA Budget

Code Q/M take action of safety and reporting procedures

Code U take action of Science impact

Code M/Q take action of previous reports on Shuttle, Tiles and External Tank

A grpat deal of previously approved information about these topics can be found on the
Xdrive under CAC in the resources file.

Any questions regarding these topics should be addressed to Code P CAC rep. Rich
Cooper x1774

Thank you,
] Ashley Stockinger

Ashley K. Stockinger

Office of Space Flight
NASA Headguarters
Phone: (2023 358-2397
Fax: (202) 358-2983

Jim

Ashley K. Stockinger

Office of Space Flight
NASA Headquarters
Phone: (202) 358-2397
Fax: (202) 358-2983

Printed for Wilson Harkins <wilson.b.harkins@nasa.gov>



Pete Rutledge,' 08:49 PM 2/2/2003, Supporting Bryan on the Columbia Accident Investigation Boal

X-Authtfantication-Warning: spinoza.public.hq.nasa.gov: majordom set sender to owner-code-q
using -

X-Sgnder: rutledg%nail:h .nasa.gov .

X-Mailer: QUALC Windows Eudora Version 4.3.2

Date: Sun, 02 Feb 2003 19:49:16 -0500

To: code-q llsts.hq.nasa.ﬁ;ov
From: Pete Rutledge <pru ed%@hq.nasa:gow . o
S(%)Alegt: Supporting Bryan on thé Columbia Accident Investigation Board

Sender: owner-code-q@lists.hqg.nasa.gov
Code Q staff members,

As You may know Bryan is the ex-officio member of the Columbia Accident Investigation Board.
He left for Barksdale AFB this afternoon around noon time. That is where he will meet up with
the other CAIB members.

One of our main jobs in the immediate future will be to support him. We can support him in at

least three ways’ 1. We can respond to his requests. 2. We can collect, on our own initiative,

data that could be of use to him {but we need to proceed most carefully on this one}. 3. We can

guggdest questions or avenues of investigation that he might be able to Inject into theé work of the
oard.

Attached is a rough list we prepared today of investigative areas--for the most part these are
areas in which the SMA community has some special expertise. For each area we have
tentative%_named an OSMA lead (and in some cases more than one person to work together). If
you can fhink of other areas that we have not captured, and should, let me know. I we've
associated you with the wrong area(s) or failed fo associate you with the right area(s), let me
know. We don't want to disrupt the investigation--we want to be prudent, we want to help Bryan.
Think about whether and how you might be able to be helpful in these areas, then, before you
take any action, write down your plan'in a clear, concise manner, and send It to me--state what
you mig?’ﬂ be able to do and'how you would propose to do it. Then wait for a go-ahead from Jim
or me. Keep in mind that we have asked the SMA directors a . M , KU, TarTC,
and SSC to work with us as needed, so this can be part of your plan, if appropriate.

We have also asked all 10 SMA directors to think of questions or issues that Bryan might pursue

with the CAIB. | will be collecting these inputs. Your questions and issues are solicited, as well.
Put your investigator hat on, think about this, doyour own personal fault trees and hazar

analyses, send me your ideas. Il collect them up, as well, to send to Bryan.

1

Let's do a great job for Bryan on this important matter.
Thanks, '
Pete

% QSMA Support to Bryan O.doc

Peter J. Rutledge, Ph.D. . )
Director, Enterprise Safety and Mission Assurance Division
Acting Director, Review and Assessment Division

Office of Safety and Mission Assurance

NASA Headquarters, Code QE, Washington, DC 20546

h: 202-358-0579
AX:202-358-2778 '
e-mail: pete.rutledge@hq.nasa.gov

Mission Success Starts with Safety!

Printed for Wilson Harkins <wilson.b.harkins@nasa.gov> - 1
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Jonathan B. Muliin, 11:57 AM 2/3/2003, OSMA Support to Bryan O’Connor as

X-Sender: 'muIIingmail.hq.nasa. ov )

X-Mailer: QUALC Windows Eudora Version 4.3.2

Date: Mon, 03 Feb 2003 10:57:26 -0500

To: pruledg@hq.nasa.gov

From: "Jonathan B. Mullin” <jmullin@hq.nasa.gov>

Subject: OSMA Support to Bryan O'Connor as o

Ex-Officio member of Space Shuttle Mishap Investigation Board (SSMIB)

Cc: Matthew Gaier <mgaier@hq.nasa.gov>, wharkins@hgq.nasa.gov,
eraynor@hq.nasa.gov, jlemke@hq.nasa.gov '

Pete, some recommendations in to the assignments are indicated in Yellow. | think we need to
add some Flight (Aviation Safety) into the tasked areas. | would recommend that we do a_?nonty
listing of the enclosed topics. Perhaps there is a need to coordinate some of our areas with
Code AM as they may overlap, such as Human Factors.

Regards, Jon

Jonathan B. Mullin

Manager Operational Safety )

Emergency Preparedness Coordinator L
Headquarters National Aeronautics and Space Administration
Phone (202) 358-0589

FAX (202) 358-3104 )

"Mission Success Starts with Safety”

OSMA Support to Bryan O1.doc

Printed for Wilson Harkins <wilson.b.harkins@nasa.gov>
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'Dale Moore, 03:38 PM 2/4/2003, Accident Inveétigation Cost Accounting

X-Auth?ntication-Warning: spinoza.public.hq.nasa.gov: majordom set sender to owner-code-q
using -f

X-Sgnder: dmoore@mail.hg.nasa.gov i

X-Mailer: QUALCONMM Windows Eudora Version 4.3.2

Date: Tue, 04 Feb 2003 14:38:07 -0500

To: code-q@lists.hg.nasa.gov -

From: Dale Moore <dmgore@hgq.nasa.gov>

Subject. Accident Investigation Cost Accounting

Sender: owner-code-q@lists.hqg.nasa.gov

This is the current guidance for tracking investigation costs. There is no way to track labor costs
at HQ, but Codes C & B are worklnrg[ on a separate code to use for fravel expenses. In the -
meantime if you are traveling as part of the investigation, please make a note in the purpose
section of the travel order that you are traveling to support the Columbia accident investigation.

Printed for Wilson Harkins <wilson.b.harkins@nasa.gov>




Pete Rutledge, 10:62 AM 2;’4!2“003, Information we 'pfepare and provide in support of HCAT and/or

X—Auth?ntication-Warning: spinoza.public.hq.nasa.gov: majordom set sender to owner-code-q
using -
X—Segnder: prutledgﬁhr}laail_.h .Jnasa.gov .
X-Mailer: QUALC Windows Eudora Version 4.3.2
Date: Tue, 04 Feb 2003 09:52:27 -0500
To: code-qglsts.hq.nasa. ov
From: Pete Rutledge <prutiedg@hg.nasa.gov>
Subject: Information we prepare and provide in support of HCAT and/or
the MIT/CAIB
Sender: owner-code-q@lists.hqg.nasa.gov

Code Q staff members,

Please make sure Jim or | get to see and initial off on any new material we repare for the HCAT

and/or the MIT/CAIB. This is not necessark/ when responding to a request for copies of existing

material that has already had management approval in the past. When seeking management

buy-off on new material, please bring two copies; one will go to Pam Richardson, who'is keef)ln

the official collection of what we have done. hen providing emstirtljg material, it would be helpfu

if you would at least let Pam know what ¥ou provided (no copy needed as long as you identify it),
. 80 that we will have a complete record of what goes out.

Thanks,
Pete

Peter J. Rutledge, Ph.D. ) .
Director, Enterprise Safety and Mission Assurance Division
Acting Director, Review and Assessment Division

Office of Safety and Mission Assurance

NASA Headquarters, Code QE, Washington, DC 20546

h: 202-358-0579
AX:202-358-2778
e-mail: pete.rutledge@hq.nasa.gov

Mission Success Starts with Safety!

Printed for Wilson Harkins <wilson.b.harkins@nasa.gqv> 1




James Lloyd, 09:46 AM 2/4/2003, CAC

X-Authentication-Warning: spinoza.public.hq.nasa.gov: majordom set sender to owner-code-q
using -f _
X-Senderall%fl mail.hg.nasa.gov .
X-Mailer: QU MM Windows Eudora Version 4.3.2
Date: Tue, 04 Feb 2003 08:46:46 -0500
To: prichard@hg.nasa.goy, prutledg@hq.nasa.gov,
Bill Bihner <wbihner@inail.hq.nasa.gov> '
From: James Lloyd <jlloydi@hq.nasa.gov>
Subject: CAC
Cc: code- qﬂhsts.hq.nasa. ov, .
"Dr. Michael A. Greenfield" <michael.greenfield@hq.nasa.gov>
Sender: owner-code-q@lists.hq.nasa.gov

Dr. Greenfield is instituting a process for the collection of technical questions and answers and
will serve as NASA's technical clearinghouse for release to the outside community. He will be
providing details on how this information is to be collected and dispositioned. He has set up an
action center (referred to as the CAC) and will chair a meeting each da)ﬁat 2 pm {(location to be
provided shortly). Bill Bihner is the Code Q representative and will be a ending the meeting
starting this afternoon.

| have briefed Dr. Greenfield on our process for Broviding a list of questions to the CAIB. We will
also be involved with sugp_ortlng Bill Bihner and Dr. Greenfield in deveipf)mg answers to technical
questions where Code Q'is the obvious source for the answer. We will alSo be allowed to
review technical answers developed by others as part of the process for Dr. Greenfield's
approval for release.

Jim

Printed for Wilson Harkins <wilson.b.harkins@nasa.gov>




Dale Moore, 04:53 PM 2I312003, Weekend Hours

X—Authtfentication—Warning: spinoza.public.hq.nasa.gov: majordom set sender to owner-code-¢
using -

X-Sender; dmoore@mail.hq.nasa.gov .

X-Mailer: QUALCOMM Windows Eudora Version 4.3.2

Date: Mon, 03 Feb 2003 15:53:22 -0500

To: code-q(%lik?ts .hq.nasa.gov

From: Dale Moore <dmoore@hq.nasa.gov>

Subject: Weekend Hours

Sender: owner-code-q@lists.hq.nasa.gov

We received the following guidance from Payroll on recording hours worked over the weekend:
Credit hours can only be earned Monday through Friday, but the options listed below are
available to all full ime employees regardiess of work schedules egular Time, Compressed
Time, Flexitime.)
1. Volunteer hours are recorded as FRFT.
2. Compensatory Time
3. Overtime (with supervisor's 'approval)

Pay may not exceed the pay of a 15/10 during the 2 week pay period.

Printed for Wilson Harkins <wilson.b.harkins@nasa.gov>




Johnr W. Lyver, IV, 01:04 PM 2/6/2003, **HOT** OSMA ALL HANDS MEETING THURSDAY: Topic Ar

X—Authtfanticati_on-Warning: spinoza.public.hq.nasa.gov: majordom set sender to owner-code-q
using -
X—Sgnder: 'lyverg)mail.h .nasa.gov .

X-Mailer: QUALCOMM Windows Eudora Version 4.3.2

Date: Thu, 06 Feb 2003 12:04:34 -0500

To: Code-Q@Lists. HQ.NASA.GOV

From: "John W, Lyver, M <ﬂyver@hq.nasa. ov>

Subject: **HOT** OSMA AL S MEETING THURSDAY: Topic Areas for

Safety and Mission Success/Assurance Questions and Answers
Sender: owner-code-g@Lists.HQ.NASA.GOV

** HOT HOT HOT ***

rom Pete and Jim :
E))_ There will be an OSMA ALL HANDS meeting IMMEDIATELY following the 1pm SMA
irectors tefecon in the QMIC, today, Thursday, 2/6/03.

- 2) Aftached js the se_cbnd cut at the Questions/AnsWers crib sheet for hel in%_l}llr O'Keefe
BreEare for SMA portion of the Congressional testimony next week. PRINT OUT the file
EFORE the meeting if you can.

3) Pete will instruct all hands on what is needed to fill in the charts on the attachment. Basically
herg‘s zi éwamary of what Pete's going to tell you: '

- botded headings are the areas to concentrate on. _

- The tables for each SMA topical area are presented like JEOPARDY. We've listed the
answers in the right hand column. Your job is to come up with the questions for the left hand
column. Mr. O'Keefe will be playing Double Jeopam with them next week on the Hill. )

- The answers are a first cut from the DRAFT SMA Requirements Model. Do NOT consider
this list as complete and final. It may be aPpropriate to expand, combine, delete, add, fix, ....
some of the answers. Your comments will also be considered for incorporation into the SVIA
Re?fwrements Model. i : .

- ¥ogr name is next to a heading, then you are the JEOPARDY Player who has been asked
to to 1ill in the questions for the table below that heading. If your name Is next to a line on a table,
then you onIK need to 'Question’ that item. :

- Here's what we need you to turn in; .

= All guestions are due by COB Thursday, 2/6/03. ‘If you can't get it done today, see
Pete. {We're worfied about gefirng snowed in and meeting Michael Greenfield's Friday
suspense for a comﬁa_letqd response.) i )
= Handwritten filling in the tables is preferred. Please use something other than black ink.
You are welcome to write the questions in the left hand column, line out Where items are deieted,
iadd yel[oavtﬁtlc )notes where you want to add stuff, ... (Beauty does NOT count, just as long as
can read them! - : ‘

h = Please put your name on the top of the first page so we know whose comments are

whose.
= Your welcome to develop any questions for any of the other answers beyond what you
were assigned, if you have time., '

* PLEASE put the completed Question Sheets in the envelope on my door.*

¥ you have any questions, ask Pete.

THANKS!!
Pet and John

T ] 030206 noon - Topic Areas for Safety and Mission Success.doc

e e e e g e dede e de e de dede dede e e s e dede fede e ek gt dede dode e e A e de e ek de e de e

John W. Lyver, V- C.S.P.

NASA Headguarters - Code QV
Office of Safety and Mission Assurance
Washington, DC 20546-0001

(w) 202/358-1155 (fax) 202/358-3104

Printed for Wilson Harkins <wilson.b.harkins@nasa.gov> , 1




John W. Lyver, IV, 01:04 PM 2/6/2003, *HOT** OSMA ALL HANDS MEETING THURSDAY: Topic Ar

"Safely vigilance is not ne otiable, lives are at stake”

Fede ok de e s i e e e e e e de g e e e de e e e s e e e e s ek ek de o e e T e e ke ok ok e

Printed for Wilson Harkins <wilson.b.harkihs@nasa.gov> ' 2




Topical Areas for Safety and Mission Success/Assurance

Questions and Answers

Saturday, Feb 8, 2003 5pm Version




. Topical Areas for Safety and Mission Success/Assurance
Questions and Answers

Throughout this collection of questions and answers, the term “Safety” is used to mean, and in
place of, the term “Safety and Mission Assurance (SMA)”

Table of Contents of Question Areas

POLIC]ES PROCEDURES GUIDELINES, AND STANDARDS.......ccocoeeevriermrniureseressnssssnenns 2
POliCY DEVEIOPINENL ..........cecoeerrerieeerrireceetneercsesssesessnsssesio s sssesssssessssse s st ssenssesosasasessssasannen 2
Requirements IMPIEMENtAtion ...........ocueeriiriuesiverersesasrssscssssseereesseesessessessosessssessesessosmiesesans 2

MANAGEMENT LEADERSHIP & EMPLOYEE INVOLVEMENT ......ccvvreeevsrovesenn. e 3
Management Leadership, Commitment, And INVOIVEMENL .........cccorerereivrerieerecerrisesseseresenes 3
Responsibility, Accountability, Authority, Resources (People, Moncy) And Orgamzat:non 4
Program Planning, Schedule, Planned UPErades.......uouuiueeececcicericeecreseeeseeeeseseesesbesesnesans 6
Contractual Instruments, Flow-Down, Insight, OVersight .......c.....ccouurieeveirreeercrseeeereesscscereres 7
Motivational, Promotional, AWareness ACHVIHES .........c.cuecreirecreereressonscnessssermsesssneressensens 8
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HAZARD AND RISK MANAGEMENT..........ooo.... et tae e s rte e et e nranaeeresee 11
Risk Management..........c.corvvvevrerrirereessrasecseissessessioesesssssenas kbt reeraer e ranassanen reeraees eveeens 11

Risk Identification And MItIAHOM ........cvcevererirecrecinnienseesesecsee e ses e senesessesee e eeenee 11
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Lessons LEAMEd.......c.oc.cuerinecesienrrsernnenncesseessasssssesssesesssesssssssessnessssssnemsasessseemsessonanns 13
Personnel Reliability Program (PRP).......ccccoveceiiiivnneiniresisiseserseserseeesssasesessssenessesssnsnee 14
SOFtWATE ASSUTANCE. ......veererscreriririeieecesietets e seressessssesssstessbesesssssessesssssensssssssssssessssssstases 14
Software Risk Management/Tools/Plans .............occverurveerennes raestsanestrtancrasesasansasasntsasanasean 14
Software Flight Reachness/Cemﬁcatlon ............................................................................. 14
Software REQUITEINENLS ... .cvcuvrreurererimrureesiessiesscsesessesse e sessesesess st nersteasenessssseessensnssmescns 14
Emergency/Contingency Preparedness............ccceeerernenann, et reeenensessnesnenssrenssenenssdininens 14
Emergency Preparediess......cccuuieeeeeesecsninenisnssnesnesseesnssesssssssssessasessosssmsssssasnenesessnsees 14
Hazardous Materials (Radiation Toxics, Energetics).....cccovicvvncninvinivnnivennsivenane s R b

HAZARD AND RISK ASSESSMENT ......ccvieeeiereeereieteiessteesssesissesssssesseosesmssesssessssensns S

ProbabiliStic RiSK ASSESSIENL ..........ve.evvereeecereeseaeeeseseseesecsseseassesesesesesseeeeseesenesseeseesiosieeses 16
. NASA Safety Reporting System (NSRS) .....coiiioiceiniininis v ceseeerre s srssesesesnes 22

- Problem, Failure, Near-Miss, Mishap Reporting, And Root Cause Investigation.................. 23

Product/Service Assurance Analysis And Product Protection........c.c.cvevevvveverererennee, e 25
Development Manufacturing, and Operamonal Surveillance.........ccoeceieerincnireeee, 25

- Shuttle Payload SafEtY .........ccvviiinieiiiariti e et s s st e s eas et st e nesenesene 25
Independent Activities And ASSESSINETILS ........cc.eeverrerieeeriereresiecreeeeerereeeesreesessesessneneoeesieeneen 27

Process Verification and Program Oversight........occeeevveeieeenreerrvnerennen. RIS




Pohcy Developlnent

POLICIES, PROCEDURES GUIDELINES AND STANDARDS

* Who approves NASA safety
policies?

NASA Pohcy Directives explain the policy and why it
exists and are approved by the Administrator. NASA
Procedure and Guideline Documents explain how to
apply the policies and are approved by the Associate
Administrator for Safety and Mission Assurance.

- What are NASA safety requirements
. based on?

Safety requirements conform with and complement
federal, state, and local laws and regulations; applicable
executive branch d1rect10n and NASA policy.
Customer needs and requirements, as well as lessons
learned (from past experience ~ good and bad), and
preferred practices are incorporated into safety policy
documentation. -

* How are NASA policy documents

Safety pohc1es and procedures are available to all

* made available to employees and personnel via an Agency-wide electronic library
contractérs? (NODIS: NASA On-line Document Information System).
¢ How does NASA safety pohcy apply * NASA makes safety policy applicable to contractors
to contractors? through their contracts.

* Who approves exceptions, waivers,
and exemptions from safety
Policies?

Exceptions, waivers, and exemptions to established
policies are approved at the same level as the policy
(unless policy allows for lower level approval) and they
are documented.

" How would you describe a robust
safety program?

A robust safety program has the following qualities:
v" Management commitment and employee
involvement

. System and worksite hazard analysis
Hazard prevention and control
Safety and health training

RN

Requirements Implementation

* How is NASA assuring that safety
policies are properly executed by
NASA Centers & Contractors?

 NASA Headquarters Séfety and Mission Assurance -

periodically surveys the NASA Centers to verify the

‘adequacy of safety processes.

The Centers in-turn survey the contractors for

compliance. '
" In addition, the NASA Inspector General plays an

integral part in the “checks and balances” process.
The NASA Aerospace Safety Advisory Panel (ASAP)
independently monitors the strength of the safety of
human spaceﬂlght activity.




* What did NASA do to monitor thé

¢ Consistent with federal acquisition policy, NASA moved

safety of the human space flight
program when program management
was moved from NASA
Headquarters to JSC and Shuttle
ground processing was transitioned
to the United Space Alliance?

to a “best commercial practices ” relationship with the
private sector.
¢ NASA transformed our approach from oversight to
_insight. This reduced the government’s direct interaction
with contractors, while retaining visibility into their
performance and better allowing the private sector to do
what it does best.

* Because of these changes, in 1996, as an additional safety |

measure, the Associate Administrator for Safety and
Mission Assurance formed the Human Exploration and
Development of Space (HEDS) Assurance Board (HAB)
comprised of the Safety and Mission Assurance Directors
from the human space flight centers, a payload safety
representative, an astronaut crew safety representative,
and a Space Shuttle Program representative. From the
outset, the HAB was to be in existence only during the
period of Shuttle Program transition. The HAB met
monthiy from 1996 until mid-2002 to communicate,
coordinate, and solve human space flight safety concerns.
During that period, the HAB periodically met with and
advised the NASA Administrator on safety matters.

s Why was the Fhiman Exploration
and Development of Space (HEDS)
Assurance Board (HAB) deactivated
last year?

o . In mid-2002, feeling that the transition had reached a
steady-state condition, regular HAB meetings were

- discontinued and it reverted to an on-call status. In late

- January 2003, we were planning to call a HAB meeting
in the next couple of months to discuss the need for
continued safety vigilance in light of push to meet the
February 19, 2004, goal for core completion of the
International Space Station. '

MANAGEMENT LEADERSHIP & EMPLOYEE INVOLVEMENT

Management Leadership, Commitment, And Involvement

® What is the role of senior
management in NASA’s safety
program?

* Senior management conspicuously promotes safety.
They also provide resources, advocacy, leadership,
policy direction, functional management, integration, and
-coordination for mission success.

o What is the fole of the Associate
Administrator for Safety and Mission
Assurance?

o The Associate Administrator for Safety and Mission
Assurance is NASA’s chief advocate for safety, and
serves as an independent advisor to the Administrator
and the Enterprises. -

¢. The Associate Administrator for Safety and Mission .
Assurance serves as the functional maimger for safety,
mission success, and the associated disciplines.




® What is the role of line management | » Line management communicates fundamental safety and
in NASA’s safety program? mission success requirements to employees, manages the

continuous implementation, and assures that they are
‘understood. _

¢ Supervisors are personally responsible for the safety and
_ _ I health of their workers . ' -
* How is NASA assuring excellence in | o Management is taking steps to achieve/maintain world-
safety activities? . class and have it third party certified by the Department
of Labor as a under OSHA’s Voluntary Protection
Program and registration to ISO 9001 or AS 9100.

Responsibility, Accountability, Authority, Resources (People, Money), And
Organization
* What authority does Safety have in ¢ The safety organization has the authority to terminate -
- the-Shuttle launch decision process? any operation that presents an immediate an
o : unacceptable risk to personnel, property, or mission

operations. A safety representative participates in every
aspect of the launch decision process, including the
review of special issues or topics related to a specific
flight or the shuttle fleet in general. The safety
community representative signs the Certification of
Flight Readiness (COFR) document at the Flight
Readiness Review (FRR). The signature confirms that
all requirements of the Flight Preparation Process (FPP)
have been satisfied and that all required products have or
will be produced and completed prior o launch. The
OSMA Associate Administrator signs as concurring,
from an independent assessment perspective, with the
conduct of the COFR process and the critique of the data
that has been presented for supporting flight readiness.

_ . * A similar process applies throughout the Shuttle mission.

at is the structure of NASA Safety | The Associate Administrator for Safety and Mission

organization? : ‘Assurance reports directly to the NASA Administrator.

® The Safety and Mission Assurance Directors at the -
Centers report to the Center Director (except LaRC),
which is outside of the program reporting chain. This
direct access to the Center Director provides the
authority needed to manage Safety efforts.

¢ The safety organization is independent of the program
offices (e.g.; NSTS, ISS) so it is well positioned to
provide objective nonadvocate reviews and assessments
of safety processes and implementations of )
requirements. ;

» Center Safety and Mission Assurance Directors have an

- independent reporting path to the Associate :
Administrator for Safety and Mission Assurance, so that
they can be assured safety concerns are addressed.




» Who is accountable for safety?

® Managers are accountable for the safety of their
programs.

* Supervisors are accountable for the safety of their
workers.

» Workers are accountable for performing their jobs in a
safe manner and adhering to all prescribed safety rules
and procedures. _

* The safety organizations are accountable for independent

" check and assurance.

Where is safefy accouhtability
documented? .

* This is established in NASA Policy Directive 1000.3,
“The NASA Organization” for Officials-in-charge of
Headquarters and Centers. Also, Enterprise Associate
Administrators are responsible for implementing safety
in their areas of control.

* Safety responsibilities are further emphasized in NASA
_ Policy Directive 8700.1, “NASA Policy for Safety and

" Missici Success,” to hold fanagers accountable for - [

safety within their areas.

How does NASA allocate resources
to safely accomplish missions?

* Responsibility for compliance with safety policies is
_ placed on each organizational element including the
allocation and maintenance of appropriate levels of
authority, budgeted resources, and training. Budgeted
resources include people, equipment, safety tools, and
facilities.

How does the safety community
identify and communicate its
resource needs?

* Each Center documents safety resource needs in Center
Annual Operating Agreements, which are reviewed and
approved by the Center Director, and Enterprise
Associate Administrator, and concurred by the Associate .
Administrator for Safety and Mission Assurance. Asa |
part of this process, Centers are asked annually to
identify to Headquarters any resource shortfalls.

How did the budget tightening and
downsizing of NASA in the 90’s
affect the way NASA assures Safety
and Mission Success?

* It caused NASA to transform its safety process from an
environment where one organization felt responsible for
Safety and Mission Success, to an environment where
everyone involved knows they have that responsibility.

Has NASA's downsizing impacted
the Agency's ability to conduct its
" programs and operations safely?

* Throughout the downsizing activity, NASA has upheld
its responsibility to assure that safety would not be
compromised. Safety staffing and resources surveys are
periodically conducted to maintain an up-to-date picture
of Agency wide safety resources. Safety and Mission
Assurance Directors from across the Agency meet

- quarterly to discuss concerns, share best practices, and
report status of safety efforts. These meetings provide
an open forum for Center Directors to raise any issues
they have regarding safety, including resources concerns.

. To date, no Safety and Mission Assurance Director has.
indicated that the safety function was so understaffed
that it would not be able to perform the job.

_*_A current safety staffing study is underway.
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» How does NASA assure that safetj}

Enterprise Associate Administrators and Center

-Directors review safety resources-and level.of safety

- resources.are adequate?

involvement in programs. ({Annual Operating
Agreements are nsed to advocate for additional funding.)
Headquarters Office of Safety and Mission Assurance
reviews Center safety resources during Process
Verification reviews at Centers.

® What effect has the Space Flight
Operations Contract (SFOC) had on
Shuttle safety?

NASA'’s expectation has always been that contractors
perform to the contract and understand the risk. The
Shuttle Program has always been contractor resourced.

* Does NASA follow OSHA * Yes, NASA implements and complies with OSHA
regulations? regulations. In order to enhance OSHA requirements
NASA has numerous safety directives including
alternate and supplemental standards.
 Several NASA Centers are ‘Star Certified’ to OSHA’s
‘ Voluntary Protection Program (VPP).
= How do -th: —*—NASA designates-individuals-or groups-to
saféty functions are appropriately manage special safety functions. Examples include:
managed? Aviation Safety Officer, System Safety Engineer, and

Range Safety Officer.

Did NAS_A’S response to the
- Columbia accident follow an
established plan?

Immediately after the mishap, NASA implemented its
Agency Contingency Action Plan for Space Flight
Operations “by the numbers” and incorporated
Emergency Preparedness Response activities as the
Rapid Response deployed. A strong NASA Emergency
Infrastructure provided for an effective Rapid Response

Force. Plans were in place and defined specific

responsibilities. Local, state, and federal responders
supported NASA in this National Emergency in a stellar

manner.

Program Planning, Schedule, Planned Upgrades

* What do NASA programs do to plan
and implement safety?

NASA programs and projects develop and maintain
Safety and Mission Assurance program plans which:
Reflect established policies and regulations and are
successful results-oriented and measurable.
Measurements are contained in the plans.

Are prepared for all facilities/workshops and the

- programs/projects at the facility.

Address development, testing, operations, and
contingency/emergency operations.
Address all the applicable elements in ISO 9001.

* Recognize and document customer needs.
*_Are periodically reviewed and updated as. they mature.




Contractual Instruments, Flow-Down, iﬁsight, Oversight

* How does NASA assure safety and
quality on procured products and
services?

¢ NASA establishes and verifies performance

requirements, including safety, for all purchased
products and services. Where acceptable, NASA uses
commercial standards.

NASA expects contractors comply with OSHA and
protect their employees while working on NASA
contracts.

NASA reviews safety requirements in service and
engineering contracts prior to implementation if these

-contracts involve risk to NASA or its workers.

NASA specifies quality requirements for acceptance of

~all products.

. * Did a reduction in government
quality inspections contribute to
___ decreased safety or quality?

No. Although there has been a gradual decrease in the
number of government inspectors, th1s decrease was
offset by the following:

v~ Advancement in technologiés (automated processes
for measuring, analyzing, improving, and
controlling quality)

v" Increased accountability imposed on contractors
(increase in contractor quality accountability)

v, Maturity of product design, operations, and _
_processes.

e Has Shuttle safety and quality been
decreasing recently?

Measures of program safety and quality have mdlcated a
steady improvement over the last few years:
v" Reduction in frequency of launch delays scrubs,
and pad-aborts.
v" Decreases in In-Flight Anomalies (IFA) and
Unsatisfactory Condition Reports

* Did the change from government
standards to industry standards cause
a decrease in safety margins?

For high criticality activities, such as the Shuttle
Program, NASA has always maintained a significant
degree of safety and quality expectations that include

- specific requirements for inspection, document retention,

failure notification, control of design changes, and the
disposition of hardware non-conformities. Adoption of
industry standards has allowed NASA to take advantage
of industry capabilities and “third-party” assessment
actjvities; however, NASA continues to maintain tight
control over contract quality expectations. NASA has
recently adopted a new aerospace standard for quality
systems (AS 9100), which will further increase the
quality expectations of the NASA supply base.




Did the switch from government

oversight (direct inspection).to

» During the mid-50s, there was a NASA-wide activity to

;}g;mp@ghonpgmfc..--.... e
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government insight (indirect
monitoring) reduce the margin of
" safety?

Established criteria was used to ensuge that critical
inspections would continue, and that reductions would
be limited to non-critical activity or activity where
duplicative inspections had been created over a period of
time. This re-allocation effort allowed the government _

to focus its inspection activity and also enabled quality
resources to be applied to monitoring of other quality
indicators such quality system performance and the
capability of critical processes. There continues to be a
significant number of government inspections performed
on NASA Programs (including Shuttle). Furthermore,
because of the use of process and system monitoring,
there are more quality performance data (wider range of
data, more readily available) than previously available
for review, -

‘Motivational, Promotional, Awareness Activities

Does NASA have a documented,
consistent system for evaluating
performance, including rewarding
exceptional performance and
correcting unacceptable performance?

¢ NASA Procedure and Guidelines 3430.1A, NASA
Employee Performance Communication System
(EPCS), provides the specific procedures, methods, and
requirements for planning, monitoring, and assessing
employee performance in accordance with the NASA
EPCS and applicable law and regulations. The EPCS
places strong emphasis on the direct, one-on-one
imteraction between a supervisor and an employee.

* A consistent awards system is applied to all employees
(including supervisors and managers).

* A consistent disciplinary system is applied to all
employees (including supervisors and managers) who
disregard the rules. ‘

o Safety personnel are regularly recognized for
outstanding contributions and are recommended for
local and Agency-level awards to include SFA,
QASAR, ...
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* Does NASA reward employees and

contractors for efforts taken to keep

NASA people and property safe?

» Each year, NASA provides monetary exceptional
- performance awards to safety personniél who have
. demonstrated excellent performance in their jobs. In
addition, there are several very high visibility award
programs that recognized exceptional performance.
They include the following:

v" The Quality and Safety Achievement Recognition
(QASAR) award recognizes NASA, other
Government, and prime/subcontractor individuals
for significant quality improvements to products or
services for NASA, as well as safety initiatives
within products, programs, processes, and
management activities.

v' The Space Flight Awareness Award Recognizes
significant achievements leading to safe, cost-
effective program modifications that increase

rhission success and human safety. This Award is
applicable to employees from all NASA Centers,
supporting Government agencies, private industry,
and international organizations supporting human
space flight programs.

- v The NASA Flight Safety Award Recognizes
significant contributions to flight safety for those
space programs involving human flight. This
Award is applicable to employees from all NASA
Centers, supporting Government agencies, private
industry, and intematjonal organizations supporting
human space flight programs.

v". NASA’s George M. Low Award, designed
primarily to recognizes NASA ‘s prime and
subcontractors for outstanding performance in the
categories of large and small business, product, and
service organizations, considers safety as an "Item

of Special Interest to NASA" in the award criteria.

- —teliability; efficiency, and performance to.ensure . |




Internal Studies And Exfernal Reéviews

¢ Does NASA pay attention to audits
and reviews by external organization?
What does NASA do with audit
reports?

 inspection, and assessment processes in any activity in
- which those representatives are engaged. All NASA

-consistent-with the Inspector General Act. NASA -
responds to each recommendation and has a process in

~ is a senior advisory committee that reporis to the
National Aeronautics and Space Administration
"(NASA) and Congress. Congress established the Panel

Reviews are conducted in a manner that meets the needs
of the external organization and in the best interest of
NASA.

NASA Policy Directive 1200.1A, Internal Management
Controls and Audit Liaison and follow-up, provides
specific instructions for responding fo external reviews
and audits. NASA personnel are required to cooperate
with the GAO and OIG representatives in the audit,

offices are expected to adhere to this policy in a
reasonable and timely manner. NASA personnel are
required to work with auditors and other OIG and GAQ
representatives to provide an accurate, fair, and
balanced representation on all issues being evaluated,

place to follow up and make sure corrective actions are
completed. In addition, the Agency provides a formal
response to all findings in the annual report of the
Aerospace Safety Advisory Panel (ASAP). The ASAP

after the Apollo fire in January 1967.




___ HAZARD AND RISKMANAGEMENT

Risk Management

~ Risk Identification And Mitigation

e How does NASA manage risk? * NASA policy requires program and project managers to
manage risks for their projects from the earliest point in
the development life cycle. NASA requires its programs
and projects to have formal risk management programs

- that include the identification, analysis, planning (for
risk handling), tracking, and control of risks. Programs
and projects prioritize their identified risks according to
probability, consequences, and the time frame in which
risks must be handled. Management decisions on what
to do about individual risks may include planning for

_{___ their mitigation, decisions to accept certain risks,

decisions to simply watch certain risks, and decisions to
research them further when it is felf that more
information is needed on which to base a decision.
Program and project risks are fully identified throughout
_ the development and operational life cycle and are

.. petiodically reviewed by the appropriate Program _

" Management Councils at NASA’s Centers or at NASA
Headquarters, depending on the.importance of the
program or project.

* Does NASA require a formalrisk =~ | ® Yes, in NASA Procedures and Guidelines document
management process on all programs |  7120.5, “Program and Project Management.”

and projects? ,
e What is the basic tenet of risk » The basic tenet of NASA’s risk management activity is
management? we must continually identify and deal with “What can go

wrong?” in our mission programs and projects. In our
management of risk, “what can go wrong” is not limited
to safety, but may include a variety of technical and
programmatic risks including such things as cost,

: - schedule, environmental, security, étc. '

e Are all risks treated equally? * No, based on our analysis of individual risks, those
having higher probability or consequences and those that
must be dealt with in the nearer-term are given higher

. priority for handling.
* Who can NASA employees turn to ¢ Ateach NASA Center, the Safety and Mission
for help with the risk management . Assurance organization has individuals who have been

trained as frainers of NASA’s Continuous Risk
Management training course. These individuals train
program and project teams at-their Center in the
application of the Continuous Risk Management
methodology. Overall Agency configuration '
management, maintenance, and improvement of risk
management methodology and training is handled by the
Systems Management Office at Goddard Space Flight
Center.

process?




* How are identified risks dealt with?

. Prdgrau; and project managers deal with identified risk

beginning with those having the highest combination of
probability and consequences. Handling of risks is
affected by the constraints under which program and
project managers must work. Cases in which
insufficient resources might compromise safety are to be
raised to higher levels of management, up to and
including the NASA Administrator. '

» How does NASA control risks in
contracts?

e

v
H

- |-~ performance-based contracting incentives. We call this -

¢ NASA has developed specific safety and health clauses
that are required on all contracts to protect and keep safe
the public, astronauts and pilots, the NASA workforce,
and high-value equipment and property. These clauses
are contained in our NASA Federal Acquisition
Regulation (FAR) supplement. For example, we have
requirements to develop quality assurance surveillance
plans, check high-risk areas, and tie the results to our -

contractual process Risk-Based Acquisition
Management (R-BAM).

['® Was R-BAM ever totally integrated
into all of the Agency’s.contracts?

v

* R-BAM is actually not a contract requirement.
Specifically, R-BAM is an acquisition requirement
process to identify, track, analyze, control, document,
and commnicate risk at each major NASA acquisition
milestone. Technical, schedule, cost, safety and
security, unanthorized technology transfer; and resource
risks must be addressed and quantified (e.g., high,
medium, low) together with the specific actions taken to
develop an acquisition approach to reduce risks. As part
of this process, we have added and modified our
confracts to help reduce risks and have added contractual

__quality surveillance plans to control risks.

* Since ~80% of NASA'’s budget goes
to contractors, how does NASA
- contro] risks that may result from
work done by the lowest bidder?

* NASA policy does not automatically require awarding a
- contract to the lowest bidder. At each acquisition '
milestone (e.g. requirements development, requests for

proposals, source selection), NASA has established
requirements and processes to identify, track, analyze,
fix and communicate specific safety, technical, cost,
schedule, security, and environmental risks.




Risk Tra_ckmg

s How is NASA contro]]mg risk on

Shuttle and other NASA missions? At

what point are risks determined to be
too high to continue?

¢ For each mission and at every major mission review,

NASA continuously evaluates and communicates risk.
We have instituted a comprehensive agency Continuous
Risk Management training program and have a formal
structure for risk management in our management
process and policy directives for program and project
management. Recently, we have also refined standards
for risk definition and categorization agency-wide.

On major NASA projects, you will find specific risk
management plans and management tracking of as part
of regular reporting within the projects and to upper
management during regularly schedule Program
Management Councils (PMCs) and Launch
Readiness/Approval Reviews.

Lessons Learned

1 ® Are NASA programs and projects
providing complete investigative
reports, corrective actions and lessons
learned to support a world-class
mishap prevention program?

 for capturing Lessons Leamed.

NASA has. deﬁﬁed and implemented a formal process

NASA uses the Lessons Leamned Informat:ton System
(LLIS) for entry and retrieval of data.

NASA’s Incident Reporting Information System (IRIS)
is a comprehensive system to report, record, and follow
up on mishaps and close calls.

¢ What is LLIS (Lessons Izarﬁed-
Information System)?

 this resource, NASA seeks to facilitate the early
incorporation of safety, reliability, maintainability, and

‘hardware, software, facilities, and procedures.

LLIS is an on-line, automated information system
designed to collect and make available for use the
NASA lessons learned from over forty years in the
aeronautics and space business. The LLIS enables the
knowledge gained from past experience to be applied to
current and future projects. Its intent is to avoid the -
repetition of past failures and mishaps, as well as the
ability to share observations and best practices. Through

quality into the design of flight and ground support

* Who can access, search, or contribute
to the LLIS?

Any NASA ¢ivil servant, on-site contractor, or off-site
contractor (off-site contractors require user IDs and
passwords) can access the LLIS.

e What do you do with new lessons?

Lessons learned contributors first complete the
submission of a lesson online. In turn, the system stores
and tracks the submitted lesson through an internal
multi-step approval process. Once a lesson is approved,
the LLIS Curator adds it to the operational database.
The LLIS also supplies the tools to support the internal
review and approval process for submitted lessons.




Personnel Reliability Program (PRP) -

# Does NASA have a program to

assure that people who have access to

o NASA assures that all peréonnel (government and

contractor) who have access to the Shuttle or other
critical space systems are screened from a security,

the Shuttle are screened for
. background and suitability? medical, and suitability basis.
Software Assurance

Software Risk Management/Tools/Plans

What risk management techniques
have been applied to Software
“development, operations,
maintenance, cost, safety, and
_assurance?

* NASA has an aggressive risk management approach.

All projects are required to have and follow a risk
management plan. Software is part of this process.

Software Flight Readiness/Certification

Is software directly reviewed at the
PAR and FRRs?

* Yes. NASA does review software safety at pre-launch
__reviews.

Software Requirements

- What are the assurance and safety
requirements for NASA software
critical systems?

NASA has a software Safety standard and Guidebook.
Software safety and Independent Verification and
Validation are required for software safety critical
systeins.

Independent Verification and Validation requirements
and capabilities are defined, documented, and controlled.

» Independent Verification and Validation is conducted to

a level appropriate to the risk and mission success
criticality.

Independent Verification and Validation process is
controlled and monitored by appropriate level of
management.

Software avionics iritegration laboratory does system

level testing of software changing before each flight.

Emergency/Contingency Preparedness

Emergency Preparedness

Is NASA ready to respond to a Space
Shuttle contingency anywhere in the
world?

* Yes, NASA is prepared to respond to a contingency

anywhere in the world.

Has NASA been working closely
with Homeland Security (FEMA) on
the Columbia accident?

* Yes, NASA has been working closely with FEMA at all

levels of the response and recovery.




| As the senior NASA official, do you

“actively participate in NASA
program contingencies, exercises,
and program anomalies?

¢ Inmy role as NASA Admlmstrator, Thave been actlvely
participating in this contmgency ‘

-program have a line item in the

Does NASA emergency preparedness

NASA budget?

¢ Currently emergency preparedness is funded from
individual Center budgets, but has no line item in the
overall NASA budget.

What are in NASA’s emergency
planning and contingency planning
documentation?

sEach NASA Center is prepared to respond to local

emergencies and major national or technological
disasters, both within their confines and at other NASA
Centers, and to support the appropriate taskings of the
Federal Response Plan. Centers are tasked to develop
disaster plans based on hazard and threat valnerability
analyses as each Center develops their Emergency

" Préparedness Plans.

* Emergency/contingency plans:
V" are reviewed by senior management. ©

contain response times/actions

are exercised periodically and updated as the

mission and organization changes

include hazardous operations and operations which

may adversely effect the public

address funding resources.

are coordinated with nearby federal/state!local

authorities.

A N N R

“Who are the first responders to

NASA mishaps?

¢ When NASA operations are at a NASA Center, medical
and emergency services are onsite or nearby. Adequate
emergency personnel, including first aid and CPR-
trairied personnel, and resources are available during all
operating shifts. When contingencies occur off NASA
property, the local community first responders will be
first on the scene.

Hazardous Materlals (Radlatlon, Toxics, Energetics)

_materials?

Does NASA safety have a program to
deal with the safety of handling
hazardous materials and radioactive

» Jonizing and non-ionizing protection program is
established, thorough, and operational. Radiation -
emergency / contingency operations plans are in place.
Covers ionizing and non-ionizing radiation.

» NASA rapid response personnel are trained and prepared

" to respond to hazardous materials contingencies.

» NASA’s Payload Safety Review Panel reviews and must
approve all hazardous materials and radiological for
Shuttle flight manifesting.

HAZARD AND RISK ASSESSMENT

® Who can halt unsafe activities?

¢ NASA employees are empowered to halt unsafe -
operations if they believe the hazard will cause
1mmed1ate harm.




® What are workers trained to do if

f'hny observe a.hazard? e

[o Thcy should report xt to the1r superwsor or they can use

observatxons or concerns to managemcnt w1thout fear of
reprisal. They may also elect to use the NASA Safety

Reporting System for anonymous reporting

Probabilistic Risk Assessment

* What is Probabilistic Risk
Assessment (PRA) and who is using
it?

* Probabilistic Risk Assessment (PRA) is a logical and
systematic methodology to qualitatively and
quantitatively assess risks and the probabilities of
adverse consequences. PRA is especially useful when
evaluating the risks of low-probability and high-
consequence accidents involving complex systems.

Over the past three decades, PRA has been used in many
industries (e.g., nuclear, chemical, aerospace) to help

and reduce costs without compromising safety. The
Nuclear Regulatory Commission nses PRA, along with
other non-PRA methods, to improve regulation in a
process called “performance based, risk informed

regulation.

—~-improve-safety-and productivity; ensure mission success; |- |- - -




* How does 2a PRA model an acc1dent

e APRA begins by establishing the objectives of the

sequence'?

analysis (¢.g., evaluating the sifety impact, economic
impact, or other aspects of the design, operation or
upgrade of a complex entity such as the Space Shuttle).
Based on these objectives, the next step is to determine
feasible undesirable types of outcomes that pertain to
these objectives (e.g.; people injured or killed, financial
impact, etc.) Then, identifiable events that may occur,

- and possibly their hidden précursors, are traced in

. sequences of sequential events (or scenarios) that can

end up in the pre-defined undesirable outcomes. The
first phase of a PRA is qualitative and it utilizes logical
tools such as event trees and fault trees. The logic
modeling should generally include considerations of the

separate or interrelated effects of equipment failure,

software error, human error, as well as positive human

actions that can help mitigate the progression of an. ... -

accident sequence. Then, the qualitative model is
- quantjfied by calculating both the occurrence
probabilities of the pre-defined undesirable outcomes

and the severities of their conséquences, e.g., the number

of ground people that can be injured or killed at the -
launch site if an early launch accident of the Shustle
occurs. Because of the existence of inherent
uncertainties in the data and models used in a PRA that
can never be eliminated, the quantification and the
results are best given in terms of probability
distributions, each having shapes and spreads that are
related to the degree of uncertainty. Most often, it is
single-valued parameters of the result distributions, e.g.
the mean value, that are quoted but the knowledge of the
entire distribution is of essence in any meaningful
decision process in which PRA results are used.




* What are the important features of a

. A PRA is a systematic and comprehenswe methodology

that-uses-systepa modeling techniques-{e-g logic

---PRA?-

. risk, the Iikelihood of given adverse consequence. The

dJagrams like event trees, fault trees, and Failure Modes
and Effects Analysis (FMEA)), probabilistic, statistical
and logic (Boolean) concepts and mathematics, as well
as phenomenological and engineering analyses (e.g.,
structural, mechanical, nuclear, chemical) whose
selection depends on the nature of the adverse
consequences being modeled. A very important strength
of PRA is that it recognizes uncertainty as being
imherent, i.e., a fact of life. Uncertainties are generally
things that “we know we don’t know and those that we
don’t know that we don’t know” (to quote a recent
statement of Secretary Rumsfeld). There are
uncertainties of many types that one deals with in
performing a PRA. These are intended to account for

. such things as the variability of data and measared | |

quantities that are input to PRA. There are also
uncertainties due to modeling methodology, its
assumptions, and lack of information or knowledge.
These uncertainties are used in a PRA in the form of
mathematical distributions. PRA results generally quote
risk values, which are also given in terms of °
distributions. Risk can be expressed in terms of
quantities such as the probability of adverse

+ consequences of a given type (e.g., the probability of a
catastrophic failure of the Space Shuttle). In contrast
with individual failures and their associated
consequences, which are observed or measured -
quantities, these probabilities are calculated quantities.
They reflect the lmowledge (and lack of) quantitative

 distributions are provided because exact values of these
probabilities are never known in view of the above-
mentioned inherent uncertainties. Probabilities are
expressed in terms of distribution parameters, such as
“mean” and “median” values and in terms high or low
confidence values such as the “5™ percentile” or the “95™
percentile” values, respectively. For convenience,
single-valued probability measures of risk, the mean or
the median, that are ?arametcrs of the risk distribution
(e.g., 1/250 or 4x10°%) are often quoted and are only
useful to place the quantitative measure of risk in the

- proper perspective.. The most useful single-valued
quantities generated in 2 PRA are therefore not the mean
or the median of the distribution but the relative risk
 contributions of the various systems and- components to
the overall risk value. These are the quantities that help
decision makers to make decisions on enhancements in
the context of cost-benefit trade-offs.




| @ Is Probabilistic Risk Assessment
- (PRA) bemg used by NASA?

¢ Since the Cha]lenger accident, PRA has been
" increasingly used at NASA to improve safety,

performance and mission success. Over the past three
years, the use of PRA at NASA has been accelerated
especially for human space missions, e.g., the Space
Shuttle and the International Space Station. NASA also
has used PRA in missions involving nuclear payloads

" and is now beginning to apply it early in the product life

cycle to improve design. Extensive awareness and
practitioner training has been conducted at NASA

‘Headquarters and NASA Centers. NASA currently

possesses state-of-the-art computer tools to perform
PRA. NASA recently developed, with the help of
world-recognized experts in the field, a PRA procedures
guide, and a fault tree handbook, both for aerospace
applications. NASA also has a number of on-going
projects aimed. at. advancing PRA technology. _

e What kinds of NASA PRA efforts ~
have been performed for the Space
Shuttle? .

v “Independent Assessment of Shuttle Accident
Scenario Probabilities for the Galileo Mission”
performed in connection with the PRA for the

~ Galileo mission, was published in 1989.

v" “Probabilistic Risk Assessment of the Space
Shuttle, A Study of the Potential of Losing the
Vehicle During Normal Operation” published in
1995.

¥ A PRA effort performed in the 1997-1999 time
frame by using NASA-developed QRAS
(Quantitative Risk Assessment Systern), an
integrated PRA computer program.

v' Currently, the Space Shuttle Program is near
completion of an effort to perform a new Space
Shuttle PRA to assist in decisions about shuttle
updates. This effort was started several years ago.

» Explain the discrepancy between the
PRA-estimated probability of a
 catastrophic shuttle accident and the
demonstrated probability of the same
catastrophic accident.

The probability of a frequent event can be reasonably

well estimated from available statistics as the number of
outcomes of interest divided by the total number of
trials. Fore rare events such as the catastrophic failure of
the Space Shuttle, this approach does not yield
meaningful results. The catastrophic failure of the Space
Shuttle cannot be accurately calculated by dividing the
number of such accidents by the total number of flights
because the total number of flights is small. Therefore,
one needs to construct a mathematical model based on a
methodology called probabilistic risk assessment. This
model will yield a probability distribution whose mean,
or average, typically describes the probability of interest.

. As more Shuttle flights occur and the experience

database increases, the calculated distribution can be
updated using statistical techniques yielding a new
distribution, which generally tends to have a narrower
uncertainty range than the previous distribution.

‘The important Shuttle related PRA efforts have been IS PR S




- —{—— Debris impact damage considered in -

o Was the potential of Foreign Object

the existing PRA model?

e The most recent NASA Shuttle PRA effort considered

the probability of Foreign Object Debris hits to the
Orbiter Thermal Protection System (TPS), but it made
no distinction regarding the origin of the debris. The
debris could come from anywhere on the vehicle during

.ascent, micrometeoroid and orbital debris (MMOD) on

orbit, and debris from the runway during
Landing/Deceleration.

.| ®* How is the Shuttle PRA being nsed in
the investigation?

The Shuttle PRA is being used to evaluate potential
scenarios that could have happened to Columbia. Each
scenario consists of possible events that could have
occurred and would have resulted in the loss of the
Columbia. Information that is being retrieved is being
used to screen out unlikely scenarios and to retain
candidate scenarios. The information is also being used
to update probabilities of events that could have
happened. This helps to focus and prioritize the
investigations.

* Did the Shuttle PRA include the loss
«of External Tank (ET) insulation as
one of its scenarios?

The shuttle PRA does include scenarios of debris
impacting the orbiter that will result in loss of crew and
vehicle (LOCV). This debris includes loss of insulation
from the External Tank (ET) and Solid Rocket Booster
(SRB), as well as from micrometeoroid impacts. A
detailed mapping of the tiles is used to identify the risk
contributions from tile damage and tile loss. The
individual tiles and tile areas are prioritized for their risk
importance with regard to LOCV.

¢ Can the Shuttle PRA evaluate the risk
after observing the loss of insulation?

The Shuitle PRA can be used to evaluate the resulting
risk after observing such an incident. These types of
evaluations are standard and are called precursor
evaluations or conditional risk calculations. The Shuttle
PRA is being used to evaluate the resulting risk
implications from the observed incident of the insulation
hitting the underside of the left wing. In this evaluation,
the likelihood of tile damage is estimated along with the
amount of possible damage sustained. The likelihood of
overheating and LOCYV is then also estimated. To date,
this effect is not appear to be a large risk contribution by

itself.

» Wil the Shuttle PRA be modified a3
aresult of the Columbia failure?

A PRA should always be updated as new information is

- obtained. This is what makes the PRA a “living risk

assessment tool.” The current Shuttle PRA includes the
faults and failures that have occurred to the past shuttles
as well as the corrections and fixes that have been
implemented. As information is obtained from the
Columbia disaster, the PRA will be modified to update

- the assessed risks. This will help provide a tool for

focusing corrections and fixes. Any performed
corrections and fixes will then also be incorporated into

the PRA.




¢ How will the Shuttle PRA be used to

help guide NASA i the future? = |7

¢ The Shuttle PRA will be used to help guide upgrades of

—the Space Shuttle: Tt will also be used to-identify how to
better re-allocate resources to focus on high-risk
contributors. The Shuttle PRA will show the risk
benefits from proposed upgrades, which can then be
weighed against their costs. It will also identify those
low risk contributors from which current resources can
be directed to more effectively focus on high-risk
contributors. The Shuttle PRA will also be used to track
the risk implications of defects and trends such as aging
so that corrective measures can be taken before the risks
become significant. Furthermore, the Shuttle PRA
insights will serve as input to benefit designs of future
generations of space transport vehicles.

® Is NASA planning to institute
numerical risk criteria for futtire

~|—--missions? e R ¥

* One application of a PRA is to compare the numerical
risk that is obtained with an acceptable risk value.

-~ Uneertainties in the PRA risk values need to be taken
into account in this comparison. NASA is evaluating the
use of numerical risk criteria as input to requirements for
new designs and missions. NASA is also evaluating the
use of numerical risk criteria to assist in the decisions
about the Space Shuttle. However, this is only one type
of information to be used in any decision-making
process along with all relevant engineering information
and expert judgment.

» Did the Shuttle PRA specifically
model thé event of the External Tank
(ET) insulation hitting the Orbiter? )

¢ The Shuttle PRA did not specifically model this event.

The Shuttle PRA did model the more general event of
debris from any source hitting the Orbiter. The

"likelihood of any debris hitting the Orbiter was
‘determined by analyzing past debris hits on the Orbiter.
There were enough hits to make reasonably good
estimates of this likelihood. The hits were generally
small and of little consequence. The Shuttle PRA
extended these data and predicted the likelihood of more
severe hits causing damage and LOCV.

. D1d the Shuttle PRA model the event -
" of insulation coming off the External
© Tank (ET)?

s The Shuttle PRA did model the event of debonding that
results in insulation coming off the ET. The likelihood
of different sizes of debonding occurrences was
. estimated along with the consequences in terms of aero
heating of the tank resulting in LOCV.

* Does the Shuttle PRA include human
" errors i its risk modeling?

¢ The Shuttle PRA includes human error contributions. It

~ includes the contributions from human errors that could
be committed by the crew. It also includes contributions
from possible human errors committed in installation,

~ testing, maintenance, and other ground processing.
Since the Shuttle involves extensive processing between
misstons, it is important to include these processing
contributions that can be important risk contributors.




¢ Dose the Shuttle PRA include
- autopilot failures and Reentry- -
Control System (RCS) failures?

e The Shuttle PRA includes autopilot fa.ﬂures in its model

of failures of the decelération-and Ianding system. The
Shuttle PRA also includes failures of the Orbital
Maneuvering System (OMS) and the Reentry Control
System (RCS) for the reeniry of the orbiter. These
system models are being examined to identify candidate
scenarios that are relevant to the Columbia disaster.

NASA Safety Reporting System (NSRS)

® What is the NASA Safety Reporting
Systerm (NSRS)?

* NSRS is an anonymous, voluntary, and responsive
reporting channel to notify NASA’s upper management
of employee concerns about hazards.

* Reports are guaranteed to receive prompt attention of
senior personnel.

o When was the NSRS established?

LA

 The NASA Administrator established the NSRS i 1987

 after the Challenger accidént. The NSRS has since -
supported all flights and has been expanded to cover all
NASA operations.

. Who can initiate an NSRS report to
the NSRS?

* Anyone can initiate a NSRS report.

¢ When is the NSRS to be used?

> The NSRS is designed to supplement local hazard

reporting channels. Personnel are instructed to first
report any hazard or safety concern using local
established safety reporting procedures. They are to use
the NSRS if — _
v They have reported a hazard locally and have seen
" . no action taken;
v They are not satisfied with the response to a
reported hazard
v They fear reprisal if they were to report the hazard
through local repotting channels. .

-: What may be feported to the NSRS?

* Any hazard can be reported.

» How is an NSRS reporter’s

anonymity protected?

* An NSRS contractor receives and processes reports at its
office located in the Washington, DC, metropolitan area.
The NSRS contractor removes a reporter’s identifying
information from the form (known as the identification
strip) and forwards only a summary of the concerns to
the NASA Headquarters Office of Safety and Mission
Assurance for immediate analysis and i Investigation.

The identification strip is mailed back to the reporter by
. the NSRS contractor so they know their report has been
received.

. How are reports handled by NASA
.y Headquaners'?

-~

» The NSRS Chair at NASA Hcadquarters Office of

'Safety and Mission Assurance, reviews the report
summary received from the NSRS Contractor and
assigns action to a Technical Advisory Group (TAG)

__member at the appropriate NASA facility.




, How does a reporter know that their

¢ After forwarding a surnmary of youi report to NASA

report has been addressed? H‘ad@arters the NSRS contractor retarns the report’s
identification strip to the reporter. Once the
1dent1ﬁcat10n strip is returned, there is no direct way to
inform the reporter of how the report was handled. The
best way for reporters to determine if their report had
any effect is to observe if there are any changes in the
problems that they have reported.
How many NSRS reports have been | ® Over 500
received since the inception of the
program?
' How many NSRS reports have been [ ® The answer to this question is being researched.
received regardmg the Shuttle ’
. program?

Were any NSRS- reports recéived that |

¢ None as of Friday, February 7, 2003.

_ pertained specifically to STS-1077

Problem, Failure, Near-Miss, Mishap Reporting, And Root Cause Investigation

“Does NASA's policy require that’
problem reporting is included
. contingency plans?

e Yes. Problem reporting is included in operations and -
contingency plans.

When a problem is mscovered ina
shuttle operation or process, how is
. the problem analyzed and resolved?

» NASA investigates problems to determine root cause

and documents the results to prevent recurrence.

o What is root cause?

The root cause is defined as one of multiple
organizational factors that contributed to or created the
proximate cause (immediate cause) of the accident and
the subsequent undesirable outcome.

Typically, each accident has multiple root causes.

The proximate cause is the event(s) and conditions that
occutred immediately before the undesired outcome,
directly caused its occurrence, and if eliminated or
modified would have prevented the undesirable
_outcome.

] Typlcajly, how are root causes
detemnned"

1. A time line of events is built.

2. Fault trees are developed to illustrate every
possible failure that could have occurred.
Noncontributing elements are eliminated from the
fault trees. The resultant diagram is called an
Event & Causal Factor Tree.

For each failure that remains on the tree, and is
known to have existed, the question “why” will be
asked. ‘
The team will ask “why” muitiple times, until the
root organizational factors (such as resource
management, policy, and Agency culture) are
identified.

3.

-0 Does NASA collect data on
near-misses and close-calls?

e Yes. Itis NASA’s policy to collect data on near-misses
and close-calls. The data are placed in the Incident
Reporting Information System and acted upon.




What is root cause analysis

Root cause analysis is a structured process for

identifying the basic factors, reasons, and causes.for
conditions that result in mishaps or close calls.

Can a mishap investigation team
determine criminal intent or
culpability?

No. The purpose of the NASA mishap investigation -
process is solely to determine the cause and develop
recommendations to prevent recurrence.

This purpose is completely distinct from any
proceedings the agency may undertake to determine
civil, criminal, or administrative culpability or lability,
including those that can be used to support the need for
disciplinary action.

Can witness staternents be viewed?

No. Witness statements are considered to be privileged
and non-releasable. However, NASA recognizes that the
ultimate decision on release of witness statements may
reside in the court of law.

What does NASA do with the

mformatlon that 1L1eams after an e

accident?

)

NASA takes steps to prevent recurrence by developing

' and implementing a corrective action plan.
“Lessons leamed” from the i investigation and corrective

actions are developed and docuimented to improve
safety.

Do NASA Center's only report and
investigate major accidents

No. Itis NASA’s policy to report, investigate, and
document all mishaps, mission failures, and close-calls.

.NASA has immediate reporting requirements that allow
. Imanagement to react to an accident, preserve life,

prevent further damage, and secure evidence so that a
propcr investigation can occur.




ProductlSemce Assurance Analys:s And Product Protection

Development, Manufacturmg, and Operational Surveillance

. How does NASA effectively assure
that products are being produced to
specifications?

[ )

A qguality assurance surveillance plan is developed and
implemented for each program.

NASA safety organizations perform and lead ongoing
government surveillance.

Assessments are done to identify and mitigate or
eliminate hazards and build appropriate safety measures,
such as failsafe features, into programs beginning early
in the life cycle.

Documentation is maintained by NASA safety of the
surveillance, oversight, and independent assurance
activities.

o In the past 5 years, how has the
_ NASA surveillance process changed?

NASA’s surveillance of major contracts such as the
Space Flight Operations Contract (SFOC) has been -

" Did a change in government
surveillance of contractor activity
cause a decrease in safety?

. side throughout the processing activity. Our experiences

consistently strong over the years. When critical
hardware is at stake, NASA surveillance involves
significant on-site government participation and an
extensive contractor performance review process.
Persomnel (contractor and government) work side-by-

have demonstrated a high level of contractor
commitment when it comes to safety and quality.
Furthermore, significant award and incentive fees are
associated with quality and safety performance. In rare
nstances, where expectations have not been met, NASA
has been vigorous in correcting problems and adjusting

performance awards.

Shuttle Payload Safety

¢ How does the NASA payload safety
process ensure payloads are safe?

All Shuttle payloads must pass a 3-phase safety review
process to ensure safety, hazard identification, and
hazard mitigation. The Ground Safety Review Panel
reviews all payloads for safety of ground processing and
integration into the Shuttle. )

| » How are payloads certified for flight?

- also sign a Certificate of Flight Readiness attesting to the

After completion of the 3-phase safety review process
the Payload Safety Review Process (PSRP) Chairmen
approves all hazard reports. The payload experimenter
must also sign all hazard reports. The PSRP Chairmen

fact that the PSRP has completed its safety review and
that all risks are identified. The experimenter signs a
Certificate of Flight Readiness of the hardware for which
the safety reviews have been conducted.

* Are payloads reviewed outside of the
Payload Safety Review Panel?

Yes, the Office of Safety and Mission Assurance
conducts a Pre-flight Assessment Review (PAR) as
preparation for participation in the Shuttle Flight
Readiness Review. In this review, PAR participants
independently assess all payloads and any associated
hazards.




-~ -——— -Verification of Hardware Safety

How does the Shuttle Program
verify the safety of hardware?

* Hardware safety is verified using configuration
management, maintenance, operations, and analysis
activities starting with initial hardware acceptance tests
and continuing through the life of the hardware.

* Safety requirements are an integral part of the safety

process that ensures:

v’ Flight and critical ground systems retain their design
performance, reliability, and safety throughout the
life of the Space Shuttle Program.

_ ¥ Implementation of closed-loop accounting for all
configuration, operations, and maintenance
requirements for all flights

v Operations data with regards to systems performance

' and reliability are monitored, analyzed, and apphed

M&%to_l:h&mamtenance,koperatlonsrloglsucs and life ...

*

cycle requirements for the systems.

*  What activities are associated
with verifying the safety of
ha_r”dware?

¢ The safety process éncompasses those activities and
functions required to provide comprehensive
configuration management and maintenance programs
closed—loop accounting, trend analysis, and management
information.

* The major program functions involved are as follows:

v" Configuration, operations, and maintenance
requirements and implementation
Closed-loop accounting
Hardware/software problem resolutlon
Design life validation

Logistics requirements

Data collection AND analyses

Safety reqmrements

Training AND certification reqmrements

AN NS

e What is the role of NASA’s
Safety organization in verifying
hardware safety?

* The safety organizations at NASA Headquarters and

Centers are responsible for independent assessment of the
Space Shuttle Program including the hardware safety
process.

e To fadilitate this assessment, the safety organizations are

- responsible for the following:

v" Participate and advise program management with
regard to safety requirements and implementation.

v’ Participate in the review and approval of all
corrective actions and problem dispositions
associated with safety critical hardware, software,
and configuration requirements.

v" Provide safety assessments on the effects of emstmg
hazards and.the possibility of new hazards.

v__Perform and audit the program’s safety program.




* How is safety involved in
problem resolution?

¢ The safety organization provides technical assistance in

the review of all problein dispositions associated with
safety critical hardware, software, and configuration
requiremerits including:

Validating techniques used in the closure process.
Supplying background/historical data from safety
and quality databases.
- Assisting in the identification and acquisition of
related data.

Reviewing associated failure data. '
Evaluating the closure of problems that result in a
waiver or deviation to safety requirements.
v' _Participating in review boards.

A

AN

*  What type of hardware problems are
" reported?

» The following types of problems are reported:
v" Hardware and software anomalies
o For all critical items

o Anomalies from previous mission(s)
o' Anomalies discovered by test or ana.lys:s
o Others as deemed necessary

v Material review board actions

o—Unexplained-er unresolved-anomalies—————

Independent Activities And Asse'ssments

Process Verification and Program Oversight

» How does NASA Headquarters

¢ NASA Headquarters Office of Safety and Mission

(Office of Safety and Mission . Assurance performs periodic Process Verification (PV)
Assurance) ensure that NASA reviews of NASA Centers and Headquarters Offices
Centers are implementing safety (approximately once every 2 years).

. policies? :

¢ How does NASA Hcadquarters ¢ NASA Headquarters Office of Safety and Mission
(Ofﬁce of Safety and Mission Assurance assigns personnel to continuously monitor

. Assurance) enstire that NASA and perform oversight of the safety of program

Programs are lmplementmg safety activities.
policies? ¢ NASA Center Safety organizations perform like reviews

_of programs, projects, and contractors.

e How does NASA ensure the safety |

- of their facilities and infrastructure,
including operations?

OEP (Operations and Engineering Panel)

v’ Panel] of facility safety personnel from across
NASA review the following: facility safety,
operations & maintenance, fire.protection,

- operational safety, emergency preparedness,
occupational health, environmental compliance,
energy conservation, et al.




Pamela Richardson, 08:53 AM 2/11/2003, Re: CAC Action

X-Sender; prichard@mail.hg.nasa.gov .
X-Mailer: QUALCOMM Windows Eudora Version 4.3.2
Date; Tue, 11 Feb 2003 07:53:50 -0500

To: Wilson Harkins <wharkins@hq.nasa.gov> -
From: Pamela Richardson <prichard@hq.nasa.gov>
Subject: Re: CAC Action

Wil --
| am going to hold this action OPEN until you indicate that you have sent the info to Ashley.
Thanks!
Pam
At 04:58 PM 2/10/2003 -0500, you wrote: _ ' .

in response to a CAC action that Jim provided to me this morning I've taken several sources of
~ data and have developed some basic talking points concerning safety and re orting

rocedures that are to be provided for a briefing book for the Administrator. Please look at
hese and make sure that the information 've assembled is correct and current. Also if you

know of any other Kgocedures that should be included let me know that as well. The dué like
everything else is ASAP so please take a look as soon as you can. Thanks.

vir

Wil

Pamela F. Richardson ] :

Aerospace Technologthslon Assurance Manager
Enterprise Safety and Mission Assurance Division, Code QE
Office of Safety and Mission Assurance, NASA Headquarters
300 E. Street, S. W., Washington, DC_20546

phone: 202-358-4631, fax: 202-358-2778

"The meek can *have* the Earth. The rest of us are going to the
stars.” — Robert Heinlein . ) ' .
"We have to learn to manage information and jts flow. I we don't, it
will all end up in turbulence™ --- RADM Grace Hopper

Printed for Wilson Harkins <wilson.b.harkins@nasa.gov>



jlemke, 05:49 PM 2/4/2003, Re: Supporting Bryan on the Columbia Accident Investigation

X—Auth?ntication—Waming: spinoza.public.hg.nasa.gov: majordom set sender to owner-code-gs
using - : :
X-Sender; jlemke@mail.hq.nasa.gov
X-Mailer: dUALCgVIM Wiﬁdows gudora Version 4.3.2
Date: Tue, 04 Feb 2003 16:49:03 -0500
To: code-ge@lists.hg.nasa.gov, code-gs@lists.hq.nasa.gov
From: jlemke <jlemke@hg.nasa.gov> . ) o
Sgbje%t:(ggiBSiupportmg Bryan on the Columbia Accident Investigation
oar
Sender: owner-code-qs@lists.hg.nasa.gov

At 07:49 PM 2/2/2003 -0500, Pete wrote: ) .
Attached is a rough list we prepared today of investigative areas--for the most part these are
areas in which the SMA community has some special expertise. For each area we have
tentatively named an OSMA lead (and in some cases more than one person to work together).
If you can think of other areas that we have not captured, and should, let me know. I we've
associated you with the wrong area(s) or failed to associate you with the right area(s), let me
know. We don't want to disrupt the investigation--we want to be rudent; we want to help
Bryan. Think about whether and how you mlg?ht be able to be helpful in these areas; then,
betore you take any action, write down your pfan in a clear, concise manner, and send it to me--
state what you might be able to do and how you would propose to do if. Then wait for a go-
ahead from Jim of me. Keep in mind that we have asked the SMA direcfors at JSC, IVISEC _
,La i » and SSC to work with us as needed, so this can be part of your plan, if
appropriate.

There have been some questions about the attachment to the above email. Therefore I'd like to
parse and restate Pete's direction. The specific action asked of us is-

1. "Think about whether and how you might be able to be helpful inthese areas." If your name is
next to the item, this means we are asking YOU if you think there is something to be done that
would be helpful. If the answer is NO--so advise your boss.

2. if the answer is YES: "then, before you take any action, write down your plan in a clear
concise manner, and send it to me--sfyél_ te what you might be able to do and how you would
propose to do it.” Do not work the action--explain how it could be worked--including who, what,
etc. (For QS--please run the plan by me before you send to Pete.)

3. "Then wait for a go-ahead from Jim or me (Pete)." (Pete--please run the QS go-aheads
throtigh'me with a copy fo Sylvia for fracking purposes. )
Easyas 1-2-3. (QS: can we do ours by COB Thursday? Thanks.)

johnl

JN?ahnLemléet Safety Engineeri |
nager Siem oaie ngineerin
NASAHQ, Code 08 Y =ngineering
202-358-0567 FAX 358-3104

Jlemke@hq.nasa.gov o . .
Mission success stands on the foundation of our unwavering commitment to safety"”

Administrator Sean O'Keefe January 2003

Printed for Wilson Harkins <wilson.b.harkins@nasa.gov>
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Eric C Raynor, 03:58 PM 2/4/2003, 1) Role of the fNS'R'S in the Columbia Accident Investigation,

X-Sender: er)i{nor mail.hq.nasa.gov .

X-Mailer: QUALCOMM Windows Eudora Version 4.3.2
- Date: Tue, 04 Feb 2003 14:58:12 -0500 .

To: James.J.Weller@nasa.gov, tom.ambrose mail dfrc.nasa.gov,
da_vid.Elgleveland@nasa.gov, franké).mo leliti@jpl.nasa.gov,
Brian.Hey@ssc.nasa.gov, Manuel. .Dominguez@grc.nasa.gov,

daniel.l.clem1@jsc.nasa.gov, Llrine larc.nasa.gov,

alan.clark@msfc.nasa.gov, james.{. awkins@maf.nasa.gov,
lester.a.mcgonigal.1@gsfc.hasa.gov, dhall@wstf.nasa.gov,

Randall. Tilley-1 &ksc.nasa. ov, dwayne.a.rye.1@gsfc.nasa.gov
From: Eric C Raynor <eraKnO[ g.nasa.gov> L
Subject: 12 Role of the NSRS in the Columbia Accident Investigation,

and 2) Close Out of the NASA IG NSRS Audit
Cc: mhulet@mail.arc.nasa.gov, rreamy@pngOO.?sfc.nasa.ggv.

stace ..nakamura1@jsc.nasa.ﬁov, ebinns@futron.com jlemke@hg.nasa.gov,
jlloyd@hq.nasa.gov, prutledg@ q.nasa.gov, wharkins hq.nasa.gov,
whill nasa.gov, mkowales@hqg.nasa.gov, wirazier, hg.nasagov,
prichard@hq.nasa.gov

- NASA Safety Reporting System (NSRS) Technical Advisory Group (TAG) Representatives:

Although the NSRS is. primarily viewed as a preventative safetY re&orting channel, it is also well-
suited 1o serve as a post-accident repo_rtlnﬂ channel. Inrecen A press bneﬁré?g on the loss
of Columbia and her crew, several senior ASA managers have mentioned the NSRS as an
available means to anonymously report any information which might be of help in the :
investigation into the Columbia accident. In light of these announcements, please take :
a{)proptlate steps to ensure that the NSRS Erogram remains visible and accessible to personnel
at your installation. Please be sure to check your on-site dis I?s to ensure they are well-
Etocked with NSRS brochures and report forms. i you need additional supplies, please let me
now. :

Also, tplease be advised that the NASA Office of the Inspector General has concluded its
i

Investigation into the NSRS process, and copies of their findings and NASA's response can be
found i the enclosed PDF file attachments. :

if you have any questions, please let me know.

-Eric

IG NSRS Closure Letter. pdf

Code Q NSRS Audit Closure Response.pdf

Eric Raynor, Program Analyst ) o
Code QS - éafety and AssUrance Requirements Division
Office of Safety and Mission Assurance

NASA Headquarters, Washington, DC 20546

Phone: 202-358-4738

Fax: 202-358-3104
Email: eraynor@hgq.nasa.gov

NSRS: http://www.hg.nasa.%ov/nsrs i

NSRS Infranét. hitp.//nsrs-pbma-kms.intranets.com
LLIS: http://llis.nasa.gov ]

LLIS Infranet; JlIsc-pbma-kms.intranets.com
GIDEP: http./ .gidep.org

Printed for Wilson Harkins <wilson.b.harkins@nasa.gov> 1
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Eric C Raynor, 03:58 PM 2/4/2003, 1) Role of the NSRS in the Columbia Accident Investigation,

GIDEP Intranet: http://gidep-pbma-kms.intranets.com
SOLAR: https://solar.msic.nasa.qov

Code Q Fomepage: hitp: .ng.nasa.gov/office/codeq

Printed for Wilson Harkins <wilson.b.harkins@nasa.gov>




Raply to Atin of:

National Aeronautics and

Space Administration
Headquarters
Washington, DG 20546-0001
JAN 14 2008

W

TO: Q/Associate Administrator for Safety and Mission Assurance
_ HiAssociate Administrator for Procurement

FROM: W/Assistant Inspector General for Audits

SUBJECT:  Continued Need for the NASA Safety Reporting System (NSRS)
Assignment Number A-02-006-01

We are providing information from our audit survey for your use in determining whether
to exercise a June 2003 option t% extend the contract for the NSRS.

Our work indicates that the NSRS may duplicate other safety reporting systems and that
its use and effectiveness have been affected because NASA did not adequately promote
the program or provide guidance for consistent administration, and employees lacked
awareness of the system’s benefits. .

Agency emphasis on reporting safety concerns at the lowest leve] has resulted in the
development of Center-specific, anonymous reporting systems, such as the close call
reporting system. Employees are also able to anonymously report safety hazards through
the Ombudsman Program and the Occupational Safety and Health Admiriistration’s
Complaint Process. Employees are reporting more concerns through the local systems
than through the NSRS, For example, from May 1999 to March 2002, Johnson Space
Center generated 47 percent of the NSRS reports. Johnson's close call reports for fiscal

- year 2002 averaged about 70 a month, whereas Agencywide, the NSRS averaged only 1
1o 2 reports a month. Moreover, from May 1999 to March 2002, 50 (83 percent) of the 60
NSRS-reported concerns were previously reported through other reporting mechanisms.
Management considered only 7 (12 percent) of those 60 reports to be immediate
Ccorcerns. :

In the event that NASA exercises the contract option for the NSRS program, the Office of
Safety and Mission Assurance should take steps to improve program use and
effectiveness by addressing the following conditions:

» the NSRS contracior had not promoted the NSRS program at NASA Ceniers or
contractor siies; ,




* the NASA Office of Safety and Mission Assurance did not provide guidance to
Center personnel to theure consistent administration (for example, investigative
report approvals, fle administration, etc.) of the NSRS: and

* Agency emﬁloyees believ_ed the NSRS was limited to the Space Shuttle program
or to Headquarters-related safety concerns. N

We found that NASA and the NSRS contractor effectively notified the appropriate NASA
Centers of safety concermns reported, and that the Centers’ personnel appropriarely
addressed, dispositioned, and resolved those concerns,

We are terminating work on this assignment, Please provide us a written response
identifying your decision on the contract option. We appreciate the courtesies and

ion ; d to the auditors during the survey. If you have questions, or would
like to discuss this matter further, please contact Ms. Sandy Massey, Program Drrector,
Safety and Technology Andits, at (321) 867-405 7, or Ms. Kathleen Kirby, Auditor-in-
Charge, at (281) 483-2733. ,

cc: :
ADT/Associate Deputy Administrator :

AB/Associate Deputy Administrator for Institutions and Asset Management
HK/Director, Contract Management Division

QS/Director, Safety and Risk Management Division

IM/Director, Management Assessment Division

GSFC/100/Director, Goddard Space Flight Center




.

Reply i Alln of.

National Aeronautics andg
Space Administration
Headquarters
Washington, DC 20546-0001

Januwary 31, 2003

TO: W/Assistant Inspector General for Audits
FROM: Q/Associate Administrator for Safety and Mission Assurance

SUBJECT:  NASA Safety Reporting System {(IG Audit A-02-006-01)

Thank you for sharing the findings of your recent andit of the NASA Safety Reporting System

(NSRS). The intent of the NSRS has always been to augment existing local reporting

channels and ensure that, regardless of local civil servant or contractor safety reporting
procedures, the NASA workforce wiil always have an additional and consistent means to
anonymously report concerns about hazards. Accordingly, we plan to renew our upcoming
option on the NSRS contract. : '

We are also reinvigorating Agencywide NSRS awareness and accommodating your
suggestions by:

* Working with our support contractor to update and distribute NSRS awareness posters,
brochures, and reporting forms. The updated materials will emphasize the program’s
broad applicability to all NASA activities—naot just the Shuttle program.

« Considering requiring NSRS displays (poster with information brochures and reporting
forms) in all NASA facilities where the workforce presence would require the display of
an OSHA poster under 29 CFR 1903.2. ,

* Ensuring that all personnel involved in NSRS report processing have the guidance they
need by revalidating our NSRS operating guides and technical manuals.

If you have any further questions or comments about our current or future plans for the NSRS
program, please let me know. : : :

ce: , o -
ADI/Mr. Jennings HK/Mr. Thompsoen -
ADT/Dr. Greenfield IM/Mr. Werner
H/Mr. Luedike Q/Mr. Lloyd
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Mark Kowaleski, 11:49 AM 2/4/2003 -0500, Re: External Tank:Critical Processes / CFC Replacement

To: Mark Kowaleski <mkowales @hq.nasa.gov>

From: J Steven Newman <shewman@hq.nasa.govs>

Subject: Re; External Tank:Critical Processes / CFC Replacements
Cc: -

Bece:

Attached:

Mark: In-Work
R/Steve

At 11:34 AM 2/4/2003 -0500, you wrote:
Steve,

Are you pulling any data that you may have on this?
Thanks,
Meark

At 08:27 AM 2/4/2003 -0500, you wrote:
Bryan:

Several notes and suggestions based on work experience as Chief Environmental Engineer in
OSF leading the replacement of Ozone Depleting Substances (1990-1994)

1. External Tank Blowing Agents -
Main ET acreage blowing agent CFC-11 replaced with HCFC-141B. Other blowing agents for
close out items at Cape also replaced - | am researching / finding old files. Requalification of
new materials and processes was obviously a critical concern, At some point the Materials
branch of the Fault Tree will want to closely examine this issye.

2. External Tank Precision Cleaning Agents
Even more critical in both the ET and especially the SRMis surface preparation (precision
cleani i

113) and a material called 1,1,1, TCAfor precision cleaning prior to bonding operations. Need
to investigate and identify the current surface preparation process for Orbiter bi-pod attach
struts.

3. Method of Evaluation in Moving From the What to the Why

it may be useful to take a process failure perspective. For example if we identify the triggering
event as foam breaking off the Orbiter bipod and hitting the Orbiter we will want to pursue:

A. Potential Process Failures:

Printed for J Steven Newman <snewman@hgq.nasa.gov>



Mark Kowaleski, 11:49 AM 2/4/2003 -0500, Re: External Tank:Critical Processes / CFC Replacement

Bipod Foam Material Integrity
Bipod Foam Application/surface prep process
Bipod foam application process human error, etc.

B. In-Line Critical Process Controls

Critical importance to identify in-place control processes for each crit sub-process invoived.
Why did control fail?

C. External (independent assessment) controls over critical process

What external independent control processes were operative?
DCMA?, NASA QA?, USA second set of eyes?

D. Resource/Requirements Balance enabling the critical process

Critical process integrity, water pressure, staffing, time factors, etc.

4, Independent reviews of USAGO

Please note that we have three recent (in last four years) independent assesment reports on
various aspects of SSP/USAGO processes, including a workforSce survey of 72 wrench
turners. . These may become important later,

Continuing to wotk the Highly secure Work Group capability. Meanwhile | will dig into the files
and try to work up more ET / foam / precision cleaning material immediately.

R/Steve

Printed for J Steven Newman <shewman@hq.nasa.gov> o : 2



Pefe Rutledge, 08:27 AM 2/4!2003 -0500, Re: Question/issue for Bryan

To: Pete Rutledge <prutledge1 @comcast.net>
From: J Steven Newman <snewman @hq.nasa.gov>
Subject: Re: Question/issue for Bryan

Cc:

Bee:

Attached:

Done / drafted last night / Sent a minute ago

At 08:28 PM 2/3/2003 -0500, you wrote:
Stew, :

Please write down your idea about the changes to the ET foam spray application process (was it a change
to the solvent for envronmental reasons?) and send it to Pam as issue that Bryan might wish to pursue.
Don't wait to find your old files.

Thanks,

Pete

Printed for J Steven Newman <snewman @hq.nasa.gov>




Vérnon W Wessel, 01:33 PM 2/21/2003 -0500, Re: 'Fwd: Re: NASA/SMA IA -Reviews of SSP Ground Q

X-Info: ODIN / NASA Glenn Research Center

X-Sender. rqwess @popserve.gre.nasa.gov

X-Mailer: QUALCOMM Windows Eudora Version 5.1.1

Date: Fri, 21 Feb 2003 13:33:46 -0500

To: J Steven Newman <snewman@hq.nasa.gov>

From: Vernon W Wessel <Vernon.W.Wessel@nasa.gov>

Subject: Re: Fwd: Re: NASA/SMA IA Reviews of SSP Ground Ops / Exec
Summaries

Thank You Steve

At 01:17 PM 2/21/2003 -0500, you wrote:
Bill et al.

FYVSteve

X-Sender: boconnor@mail.hq.nasa.gov

X-Mailer: QUALCOMM Windows Eudora Version 4.3.2

Date: Fri, 21 Feb 2003 13:09:12 -0500

To: J Steven Newman <snewman@hq.nasa.gov>

From: boconnor <boconnor@hq.nasa.gov>

Subject: Re: NASA/SMA IA Reviews of SSP Ground Ops / Exec Summaries

Cc: jlloyd@hg.nasa.gov, prutiedg@hg.nasa.gov, swander@hg.nasa.gov,
jcastell@hq.nasa.gov, mkowales @hg.nasa.gov,
pamela.richardson @hhg.nasa.gov

Steve,

Thanks...the Board has expressed interest in this subject.
By the way, the PBMA team is doing a great job.

Best,

At 10:08 AM 2/21/2003 -0500, J Steven Newman wrote:
Bryan:;

As the investigation unfolds questions will undoubtedly continue to be raised concerming
Shuttle processing work-force capability, critical process management, and management in
general. '

The attached document (provided for a quick overview) contains excerpts / verbatim
executive summaries from three independent assessment (reviews) of the Space Shuttle
Program Ground Operations at Kennedy Space Center conducted between the summer of
1998 and the spring of 2001 by the NASA/HQ OSMA.

The complete reports are available (in hardcopy or electronically) as you may require.

Regards/Steve

Printed for J Steven Newman <shewman@hgq.nasa.gov> _ 1



Vei'non W Wessel, 01:33 PM 2/21/2003 -0500, Re: Fwd: Re: NASNSMA IA Reviews of SSP Ground Q

ocC

Bryan O'Connor
Associate Administrator
Office of Safety and Mission Assurance

Vernon W.(Bill} Wessel
Director, Safety and Assurance Technologies Directorate

National Aeronautics ang Space Administration
John H. Glenn Research Center

Mail Stop: 3-6

21000 Brookpark Road

Cleveland, Ohio 44135

Phone: (216) 433-2350
FAX:  (216) 977-7005
E-Mail: Vernon.W.Wessel@grc.nasa.gov

Mission Success Starts With Safety

Printed for J Steven Newman <shewman@hq.nasa.gov>




49 PM 2/5/2003 -0500, 13 Pages of Questions by SN

' jIlbyd@hq.nasa.gOv, prutledg @hq.nasa.gov, 04;

To: jlioyd@h

Cc

Bcce:

Attached: C:\Docume,
Matrix_Rev11.doc :

Jim/Pete
Hope this helps
R/Steve

g.nasa.gov, prutied
From: J Steven Newman <shew
Subject: 13 Pages of Questions

g@hq.nasa.gov
man@hq.nasa.gov>
by SMA Area Used in NNBE

nts and Settings\snewman\w Documents\Data\Data\Attach\NNBE

Printed for J Steven Newman <shewman@hq.nasa.gov>
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jcaste!l@hq.hasa.gov, 09:34'AM 2/7/2003 -0500, Fwd: External Tank:Critical Processes / CFC Replai

To: jecastell@hq.nasa.gov

From: J Steven Newman <snewman @hqg.nasa.gov>

. Subject: Fwd: External Tank:Critical
Ce:
Bec:
Attached:

Date: Tue, 04 Feb 2003 08:27:14 -

To: boconnor@hg.nasa.gov

From: J Steven Newman <snewm
- Subject: External Tank:Critical Pro

Cec: jlloyd@ hq.nasa.gov, prutiedg@ ha.nasa.gov, mkowales @ hg.nasa.gov,
wbihner@mail.hq.nasa.gov, prichardson @ hag.nasa.gov

Bryan:

Several notes and suggestions based on work experience as Chief Environmental Engineer in

OSF leading the replacement of O

1.External Tank Blowing Agents
Main ET acreage blowing agent CFC-11 replaced with HCFC-141B. Other blowing agents for
close out items at Cape also replaced - | am researching / finding old files. Requalification of

new materials and processes was
branch of the Fault Tree will want t

2. External Tank Precision Cleaning Agents
Even more critical in both the ET and especially the SRMis surface preparation (precision
cleaning) of metal pre-bonding. Any separation of material from a metallic substrate raises

questions related to PROCESS br.

question, The SSP, prior to the phase out used copiou amounts of Freon 113 (CFC-1 18)anda
material called 1,1,1, TCA for precision cleaning prior to bonding operations. Need to investigate
and identify the current surface preparation process for Orbiter bi-pod attach struts.

3. Method of Evaluation in Mov

It may be useful to take a process failure perspective. For example if we identify the triggering
event as foam breaking off the Orbiter bipod and hitting the Orbiter we will want to pursue:

A. Potential Process Failures:

Bipod Foam Material Integrity
Bipod Foam Application/surface
Bipod foarn application process

B. In-Line Critical Process Controls

Processes / CFC Replacements

o~

0500

an@hg.nasa.gov>
cesses / CFC Replacemants

zone Depleting Substances (1990-1994)

obviously a critical concern. At some point the Materials
0 closely examine this issue.

anch of Fault Tree. in this caseitis a process and a material

ing From the What to the Why

prep process
human error, etc.

Printed for J Steven Newman <shewman @hq.nasa.gov> 1




jcastell@hq.nasa.gov, 09:34 AM 2/7/2003 -0500, Fwd: External Tank:Critical Processes / CFC Replad

Critical importance to identify in-place control processes for each crit sub-process involved.
Why-did control fail?

C. External (independent assessment) controls over critical process

What external independent control processes were operative?
DCMA?, NASA QA?, USA second set of eyes?

D. Resource/Requirements Balance enabling the critical process

Critical process integrity, water pressure, staffing, time factors, etc.

4.Independent reviews of USAGO

Please note that we have three recent (in last four years) independent assesment reports on
various aspects of SSP/USAGO processes, including a workfor5ce survey of 72 wrench
tumers. . These may become important later.

Continuing to wotk the Highly secure Work Group capability. Meanwhile | will dig into the files and
try to work up more ET / foam / precision cleaning material immediately.

R/Steve

Printed for J Steven Newman <snewman®@hgq.nasa.gov> 2



henry.hartt@baesystems.com, 08:29 AM 2/7/2003 -0500, Fwd: Re: External Tank:Critical Processes

To: henry.hartt@baesystems.com
From: J Steven Newman <snewman @hg.nasa.gov>
- Subject: Fwd: Re: External Tank:Critical Processes / CFC Replacements
Cc:
Bee:
Attached:

X-Sender: boconnor@mail.hg.nasa.gov

X-Mailer: QUALCOMM Windows Eudora Version 4.3.2

Date: Fri, 07 Feb 2003 07:34:54 -0500

To: J Steven Newman <snewman@hq.nasa.gov>

From: boconnor <boconnor@hg.nasa.gov>

Subject: Re: External Tank:Critical Processes / CFC Replacements

Steve,
Thanks, much appreciated.
Best,

At 08:27 AM 2/4/2003 -0500, you wrote:
Bryan:

Several notes and suggestions based on work experience as Chief Environmental Engineer in
OSF leading the replacemeént of Ozone Depleting Substances (1990-1994)

1. External Tank Blowing Agents ' :
Main ET acreage blowing agent CFC-11 replaced with HCFC-141B. Other blowing agents for
close out items at Cape also replaced - | am researching / finding old files. Requalification of
new materials and processes was obviously a critical concern. At some point the Materials
branch of the Fault Tree will want to closely examine this issue.

2. External Tank Precision Cleaning Agents

Even more critical in both the ET and especially the SRM s surface preparation (precision
cleaning) of metal pre-bonding. Any separation of material from a metaliic substrate raises
questions related to PROCESS branch of Fault Tree. In this case it is a process and a
material question. The SSP, prior to the phase out used copiou amounts of Freon 113 (CFC-
113) and a material called 1,1,1, TCA for precision cleaning prior to bonding operations. Need
to investigate and identify the current surface preparation process for Orbiter bi-pod attach
struts.

3. Method of Evaluation in Moving From the What to the Why

It may be useful to take a process failure perspective. For example if we identify the triggering
event as foam breaking off the Orbiter bipod and hitting the Orbiter we will want to pursue:

A. Potential Process Failures:

Bipod Foam Material Integrity

Printed for J Steven N_ewman <snewman@hqg.nasa.gov> 1




henry.hartt@baesystems.com, 08:29 AM 2/7/2003 -0500; Fwd: Re: External Tank:Critical Processes

Bipod Foam Application/surface prep process
Bipod foam application process human error, etc.

B. In-Line Critical Process Controis

Critical importance to identify in-place control processes for each crit sub-process
involved. Why did control fail?

C. External (independent assessment) controls over critical process

What external independent control processes were operative?
DCMA?, NASA QA?, USA second set of eyes?

D.  Resource/Requirements Balance enabling the critical process

Critical process integrity, water pressure, staffing, time factors, etc.

4.  Independent reviews of USAGO

Please note that we have three recent (in last four years) independent assesment reports
on various aspects of SSP/USAGO processes, including a workfor5ce survey of 72 wrench
turners. . These may become important later.

Continuing to wotk the Highly secure Work Group capability. Meanwhile | will dig into the files
and try to work up more ET / foam / precision cleaning material inmediately.

_ R/Steve

o'C

Bryan O'Connor
Associate Administrator
Office of Safety and Mission Assurance

Printed for J Steven Newman <snewman@hq.nasa.gov> 2




Murphree-Grafton, Gail, 12:41 PM 2/7/2003 <0800, questions

From: "Murphree-Grafton, Gail" <Gail. Murphree-Grafton @ msfc.nasa.gov>
To: "snewman@hg.nasa.gov" <snewman@hg.nasa.gov>

Subject: questions :

Date: Fri, 7 Feb 2003 12:41:51 -0600

X-Mailer: Internet Mail Service (5.5.2653.19)

Hi Steve, :
As it turns out, different cleaning processes can be used on different areas. One

would probably have to have the floor papers to determine what was used on that
particular area. I'm sure that info would be available thro ugh the data request
system. Iwill forward to you any further info I receive that you might be able to use.

Isuggést that you look in your library or otherwise try to get a copy of the External
Tank System Definition Handbook. The one I have is for the Super Light Weight
Tank. The document specifics are as follows:

Space Shuttle External Tank
System Definition Handbook SLWT

Volume I: Configuration and Operation
Volume II: Layout Drawings
LMC-ET-SE61-1

DR SE61 WBS 3.6.6

NAS8-36200

Dec. 1997

Best regards,
Gail

Gail Murphree Grafton ~ United Space Alliance
Lead, Shuttle Environmental Assessment _
Shuttle Propulsion Systems Integration Qffice
Marshall Space Flight Center ~ Huntsville AL
256~544-2483 ~ gail.murphree—grafton@msfc.nasa.gov
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Murphree-Grafton, Gail, 12:47 PM 2/7/2003 -0600, presentation

From: "Murphree-Grafton, Gail" <Gail. Murphree-Grafton @msfc.nasa.gov>
To: "'snewman@hq.nasa.gov'“ <snewman@hg.nasa.gov>

Subject: presentation

Date: Fri, 7 Feb 2003 12:47:04 -0600

X-Mailer: internet Mail Service (5.5.2653.19)

this may be helpful:

httg:[[www.eng.tuiane.edu/Tef/Slides/ Williams 'Slides.ggt

waming -- it is a large file and may take a little while to download.

Gail Murphree Grafton ~ United Space Alliance
Lead, Shuttle Environmental Assessment

Shuttle Propulsion Systems Integration Office
Marshall Space Flight Center ~ Huntsville AL
256-544-2483 -~ gail.murphree—grafton@msfc.nasa.gov
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Wayne R. Frazier, 05:23 PM 2/10/2003 0500, Code Q Response to Congessional Q’s.Code Q Response to

X-Sender: wirazier @mail hq.nasa.gov

X-Mailer: QUALCOMM Windows Eudora Version 4.3.2

Date: Mon, 10 Feb 2003 17:23:20 -0500

To: yolanda.y.marshalll @jsc.nasa.gov, Oscar. Toledo-1 @ksc.nasa.gov,
Amanda.Goodson@msfc.nasa.gov, Michael Smiles @ssc.nasa. gov,
mark.d.erminger@nasa.gov, GaxriH@kscems.ksc.nasa.gov,
Alex.Adams @msfc.nasa. 80V, Toy.w. glanville @ nasa.gov

From: "Wayne R. Frazier" <wfrazier @hq.nasa.gov>

Subject: Code Q Response to Congessional Q’s Code Q Response to

Congessional Q’s :

Cc: BOConnor @hg.nasa.gov, Jloyd@hq.nasa.gov, jlenke @hgq.nasa.gov,

prutledg@hq.nasa.gov :

Al

Here is what we have assembled so far using mostly data in Appendices in vol I to the Roger's
commission report and input from the SMA community. Thanks to all This answered the mail and we
(mostly Jegal) contrasted this with how the CATB is organized to weave a story that the CAIB is set up
similarly to how Rogers' finally evolved. We will further r fine it as we get more actions from legal for the

hearings. Info only, no need to respond. ‘

(my paraphrase of the Roger's Commission timeline) (all 1986 dates.)

In the first few days of the Roger's Commission hearings, (Feb10, 13 and 14th) the commission began to’

learn of the disturbing development about the Jaunch decision and that many of the NASA folks briefing the

commission and providing analysis were involved in that decision. On Feb 15th Chairman Rogers issued a

statement reflecting a change in direction of the commission activities from one of over sight to one of direct
- mvestigation and analysis. The commission divided itself into 4 panels:

Development and Production team chaired by Joe Sutter.
Pre-launch activities team led by David Acheson
-Mjssion Planning and Operations team chaired by Dr. Sally Ride.

Accident Analysis team chaired by MG Don Kutyna. (with a sub team consisting of recovery led by Col Ed
O'Connor) .

On Feb 18th Chairman Rodgers described this new approach to Congress.

The new panels began their work on Feb 18th or 19th, going to MSFC, KSC and Ttickol to redirect efforts.

NASA was directed to reorganize its interface with the Rogers commission to match up to these new
Commission teams. On Mar 11, William Graham, Acting Administrator of NASA created the Data and
Design Analysis Task Force (DDATF) chaired by Rear Adm Richard Truly, which was established to
directly interface with the Rogers Commission's new teams and to replace the NASA interim Mishap
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' Wayne R. Frazier, 05:23 PM 2/10/2003 -0500, Code Q Response to C0ngessional Q’s Code Q Response to-

Investigation Board Some folks have data that shows Feb 5, 1986 for this rechartering, but this seems too
early, but Mar 11 seems more logical) -

The NASA teams were as follows:

NASA Dev and Production team

T.J. Lee MSFC Chair

C.E. McCullough JSC

Robert Stewart JSC

Ms. S.G. Henderson MSFC

D. L. Riey JSC -

+ senior members from level ITI project offices

NASA Prelaunch team

Tom Utsman KSC Chair
Col R. Bourne USAF

J. Harrington KSC

W. Rock KSC

M. Jones KSC

S. Hawley JSC

NASA Mission Planning and Operations

Tommy Hollowy JSC Chair
Harold Draughon JSC

others???

NASA Accident Analysis

J. R. Thompson MSEC Chair
John W. Thomas MSFC
+level HI project team leads

SSME/G.D. Hopson
SRM/R.J. Schwinghamer
SRB/G.F. McDonough ‘
Systems Working Group/H.N. Scofield - ... -
IUS/TDRS Systems Working Group/R.W. Hughes
Recovery Support/C.R. McIntosh
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Wayne R. Frazier, 05:23 PM 2/10/2003 -0500, Code Q Response to Congessional Q’s Code Q Response to

Photo Analyses Support/G.F. McDonough
Orbiter & GFE/G.A. Coultas (JSC)
Orbitet/Payload Interface/L.E. Bell (JSC)
TDRS/SPARTAN/R.C. Bauman (GSFC)
+Morton Thiokol

These teams provided data and analysis to the Rogers commission who performed their own independent
analysis using their own and outside experts. Each NASA team provided a final written report which is in
vol IT of the final Roger's commission reports.

thanks, more to come.

Wayne

Wayne R. Frazier

NASA Headquarters - Code QS

Office of Safety and Mission Assurance
Washington,DC 20546-0001

Ph: 202 358-0588 Fax: 202 358-3104

o~

"Mission success starts with safety"

</x-htmb>
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MARSHALL, YOLANDA Y. (JSC-NA) (NASA), 02:10 PM 2/10/2003 -0600, RE: questions for the hearing . ‘

From: 'MARSHALL, YOLANDA Y. (JSC-NA) (NASA)" <yolanda.y.marshall@nasa.gov>
To: "James Lioyd™ <jlloyd@hg.nasa.goy>, smadir @hq.nasa.gov
Ce: jlemke <jlemke @hg.nasa.gov>, )
"HARRIS, WILLIAM J. (JSC-MA) (NASA)"
<william.j.harris @nasa.gov> ’
Subject: RE: questions for the hearing
Date: Mon, 10 Feb 2003 14:10:22 -0600
X-Mailer: Internet Mail Service (5.5.2653.19)

Jim,

8. Did NASA workforce reductions on the Space Shuttle program (from
3,000 to 1,800 full time employee reductions between FY 1995-99) heighten
tisks to the Space Shuttle fleet? (Code M/Readdy with support from

Q/O'Comnor) _
Code Q Action Leads - John Lemke and Dale Moore (Jlemke @hq.nasa.gov)

Answer: It is believed that reductions were made methodically and
carefully.

11. Did budget cuts to the Space Shuttle program over the last 10 years
contribute to systemic safety problems with the Space Shuttle? (Code
M/Readdy with support from Code Q/O'Connor) o :

Code Q Action Leads - John Lemke and Dale Moore
(Jlemke @hg.nasa.gov) -

Answer: (2) Increased attention to safety as demonstrated by the
~ center safety metrics, participation in the OSHA vohmtary protection
program, etc. (b) Trend reports reflect a decrease in m-flight anomalies.
(¢) Implemented upgrades program to address sai’cty concerns.

16. Were any safety procedures short-changed in the Space Shuttle
program as a result of budget cuts over the last 10 years? (Code M/Readdy
with Q/O'Connor support)

Code Q Action Leads - Pete Rutledge (prutledg@hq nasa. gov)

Answer: Reference to answers i number 8 and 11

_-----Original Message-----

From: James Lloyd [mailto:flloyd@hq.nasa. eov]
Sent: Monday, February 10, 2003 11:14 AM
To: smadir @hg.nasa.gov

Cc: jlemke

Subject: Fwd: questions for the hearing
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MARSHALL, YOLANDA Y. (JSC-NA) (NASA), 02:10 PM 2/10/2003 -0600, RE: questions for the hearing -

Dear SMA Drector,
As Paul Harvey would say, "Here is the rest of the story."

These constitute the essence of those things that will be discussed in a

Jomt Congressional hearing to be held on Wedunesday at 9:30 a.m. EST. The
witnesses will include Sean O'Keefe, Fred Gregory and Bill Readdy. It is
thought that this will be broadcast live via NASA TV. -

Il takk to all shordly.

>X-Sender: beherry @mail hg.nasa. gov

>X-Mailer: QUALCOMM Windows Eudora Version 4.3.2
>Date: Mon, 10 Feb 2003 08:44:50 -0500

>To: Jim.Lloyd@hqg.nasa.gov

>From: Barbara Cherry <bcherry@hq.nasa.gov>

~ >Subject: questions for the hearing

> '

>Jim

> ;
>The attached are the questions which are in work in preparation for the
>hearing. Don't know if you received the actual copy yet, but wanted to
>provide you with the completed list. Most are assigned to Code M,
>however, there are a few questions which have a Q lead or support with M.
>

>Barbara

>

>
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Wayne R. Frazier, 02:22 PM 2/10/2003 -0500, Re: Here’s the DDATF Membership You Asked For

X-Sender: wframer@maﬂ.hq 1253.g0V

X-Mailer: QUALCOMM Windows Eudora Version 4.3.2

Date: Mon, 10 Feb 2003 1422:26 -0500

To: "GLANVILLE, ROY W. (JSC-NC) (NASA)" <roy.w. g]anvi[is@nasa gov>
From: "Wayne R. Frazier" <wfrazier @hq.nasa.gov> ‘

Subject: Re: Here’s the DDATF Membership You Asked For

Cc: jlloyd@hq.nasa.gov, jlemke @hg.nasa.gov, Jmu]lm@hq nasa.gov,
prutledg@hq.nasa.gov
Thanks, some old familiar names.

W

At 12:35 PM 2/10/2003 -0600, you wrote:
Wayne,

Here's the DDATF Membership Info you requested.

Roy Glanville
MQ/Space Shuttle SR&QA

From:

htp//history.nasa. govirogersrep/v3appn. htim#n3

The following persomel are appointed to mcmbershlps on the 51-L Data and
Design Analysis Task Force.

Rear Admiral Richard H. Truly, Chairman (Assoc1ate Administrator for Space
Flight)

Mr. James R. Thompson, Vice Chairman (NASA Headquarters)

Mr. Robert Crippen (NASA Astronaut, JSC)

Col. Nathan Lindsay (Commander, AF Eastern Space and Missile Center)
Dr. Joseph Kerwin (Director, Space and Life Sciences, JSC)

Dr. Walter Williams (Special Assistant to the NASA. Administrator)

Mr. Thomas Lee (Deputy Director, MSFC)

Mr. C]ay MecCullough (Manager, Support Equipment and Logistics Office, JSC)
Mr. Thomas Utsman (Deputy Director, KSC)

Col. Robert Bourne (Director, AF Space Shuttle Operations, VAFB)

Mr. Alton Jones (Director of Flight Assurance. FSFC) '

M. John Thomas (Manager, Spacelab Program Office, MSFC)

Mr. Tommy Holloway (Chief, Flight Director Office, ISC)

Mr. Harold Draughon (Manager, Mission Integration Office, JSC)

Mr. Edward F. Parry (Chief Counsel, KSC) will serve as Legal Counsel to the
Task Force. Mr. Jay F. Honeycutt (Deputy Manager of Operations and
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Wayne R. Frazier, 02:22 PM 2/10/2003 -0500, Re: Here’s the DDATF Membership You Asked For

Integration Offlce JSC) will serve as Task Force Staff Officer mn NASA
Headquarters.

- Wayne R. Frazier :
NASA Headquarters - Code QS
Office of Safety and Mission Assurance
Washmgton,DC 20546-0001
Ph: 202 358-0588 Fax: 202 358-3104

et

i
"Mission success starts with safety”
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Goodson, Amanda, 01:21 PM 2/10/2003 -0600, RE: Hearing Questions (Code Q’s been assigned 2 role in 5 out

From: "Goodson, Amanda" <Amanda.H.Goodson@nasa.gov>
To: "Wayne R. Frazier™ <wfrazier @hg.nasa.gov>, _
yolanda.y.marshalll @jsc.nasa.gov, Oscar. Toledo-1 @Xksc.nasa.gov,
Amanda. Goodson@msfc.nasa.gov, Michael Smiles @ssc.nasa.gov,
mark. d.erminger @nasa.gov, GarriH @kscems.ksc.nasa.gov,
Alex. Adams @msfc.nasa.gov, smadir @hq.nasa.gov
Cc: jmannix @hg.nasa.gov, James Lloyd <jlloyd@hgq.nasa.gov>,
prutledg@hq.nasa.gov, flemke <jflemke @hg.nasa. gov>,
mgstamatelatos <mstamate @mail.hq.nasa.gov>, dmoore @hg.nasa.gov _
Subject: RE: Hearing Questions (Code Q’s been assigned a rok in 5 out of 24) URGENT
Date: Mon, 10 Feb 2003 13:21:52 -0600
X-Mailer: Internet Mail Service (5.5.2653.19)

I have the following response, to your questions:

1." NASAs Challenger data and design analysis task force was established at the same time as the
Rogers Commission, The Rogers Commission started in early February 1986. This would put
February 5, 1986, as the most likely start of Admiral Truly's Task Force.

2. Agree with the list of names for the NASA Development and Production Team.

3. Agree with this list of names for the NASA Prelaunch Team., . -

4. Have not found NASA Mission Planning and Operations Membership: Harold Draughon was
the deputy to Tommy Hallaway on the team. We did find an organizational chart with lower level
responsibilities but no actual names assignéd. If requested, I can fax the flow chart to you.

5. The following are additional members of the Accident Analysis Team:
SSME/G.D. Hopson .
SRM/R.J. Schwinghamer
SRB/G.F. McDonough
Systems Working Group/H.N. Scofield
TUS/TDRS Systems Working Group/R.W. Hughes
Recovery Support/C.R. McIntosh ‘

Photo Analyses Support/G.F. McDonough
Orbiter & GFEG.A. Coultas (JSC)

. Orbiter/Payload Interface/L.E. Bell JSO)
TDRS/SPARTAN/R.C. Baumnan (GSFC)

-----Original Message-----
Fromt Wayne R. Frazier [mailto: wfrazier@hq.nasa.gov]
Sent: Monday, February 10, 2003 9:45 AM
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Goodson, Ajﬁanda, 01:21 PM 2/10/2003“ -0600, RE Hearijg Questions (Code Q’s been assigl;ed arole in 5 out

To: yolanda.y.marshall1@jsc.nasa.gov; Oscar.Toledo-1@ksc.nasa.gov;
Amanda.Goodson@msfc.nasa.gov;. Michael.Smiles@ssc.nasa.gov; mark.d.erminger@nasa.gov;
‘GarriH@kscems.ksc.nasa.gov; Alex.Adams@msfc.nasa.gov; smadir@hq.nasa.gov

Cc: jmannix@hq.nasa.gov; James Lloyd; prutiedg@hq.nasa.gov; jlemke; mgstamatelatos;

dmoore@hgq.nasa.gov ‘ . A
Subject: Re: Hearing Questions (Code Q's beeri assigned a role in 5 out of 24) URGENT

Here is what I have been able to piece together so far!l Need input before noon.

As near as | can read, these teams were part of the Data and Design Analysis Task Force
(DDATF) chaired by Rear Adm Richard Truly, which was established by the Acting NASA
Administrator Wiiliam Graham. | have conflicting dates for their charter, either Feb 5, 1986 or
Mar 11 1986 depending on which appendix you reference of the Rogers Commission. Any

help would be appreciated.

NASA Dev and Production team .

T.J. Lee MSFC Chair

C.E. McCullough JSC

Robert Stewart JSC 7

Ms. S.G. Henderson MSFC

D. L. Riley JSC :

+ senior members from level ll! project offices

NASA Prelaunch team

Tom Utsman KSC Chair
Col R. Bourne USAF

J. Harrington KSC

W. Rock KSC

M. Jones KSC

S. Hawley JSC

NASA Mission Planning and QOperations

. Tommy Hollowy JSC Chair
Harold Draughon JSC 777

others?77?

NASA Accident Analysis

J. R. Thompson MSFC Chair
John W. Thomas MSFC
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Goodson, Amanda, 0i:21 PM 2/10/2003 -0600, RE:H,earinﬂﬁesfions (Code Q’s been assigned arolein 5 out

‘R. J. Schwinghamer MSFC
+ level lil booster :
+Morton Thiokoi

URGENT

This is a follow-up to Jim's message of 8:49 this am, regarding the question number 24
"What s the difference between the approach of the Rogers Commission and the approach
laid out by NASA?" which | have been assigned the action, Bob Stevens Deputy General
Counsel has asked that we try to show the level of direct NASA support to the-Roger's
commission. In that regard, | have determined that NASA organized into 4 teams to support’
the 4 Roger's Commission investigation teams, each of which was chaired by a commission

member.

Team 1 was led by Jack Lee from MSFC and supported the Dev and Production team
chaired by Joe Sutter. : ‘

Team 2 was led by Tom Utsman from KSC and supported the Pre-launch team led by David
Acheson .

Team 3 was led by Tdmmy Holloway from JSC who supported the Mission Planning and
Ops team chaired by Dr. Sally Ride. :

Team 4 was led by J.R. Thompéon from MSFC who suppbrted the Accident Analysis team
chaired by MG Don Kutyna. ‘

Before noon, today, I need to populate these teams"with the NASA members. Please go into
your memory banks or talk to folks who were around then and provide the names to me. -

Again, we need this by noon to the General Counsel, thanks, Call me or email me.

Wayne
I need topopulate with names how the Rogers commission was organized from the NASA

support staff. We need you to go into your memory if available At 08:49 AM 2/10/2003 -0500,

James Lioyd wrote:
Dear Human Space Flight SMA Director,

We have been handed 5 questions for which we at Code Q will play a role in answering.
For one question we are assigned the lead role and the remaining 4 we are playinga
support role to either Code Mor Code G. | have only sent the 5 out of the entire batch of 24
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 Goodson, Amanda, 01:21 PM 2/10/2003 -0600, RE: Hearing Questions (Code Q’s been assigned a role in 5 out -

1o you for your information.

By noon we have to have an answer assembled for our External Affairs Office. What |
would like from you are short bulletized thoughts on what you think should be addressed in
the NASA answer. Although you may have thoughts on question 4 and question 24 (and .
these are certainly welcome), | wouid really like you to concentrate on the three questions
numbered 8, 11, and 16. Provide your feedback in the next two hours directly by email to
the named action lead with a copy to me.

We will talk at 1 PM EST this afternoon at the ‘normally established telechference.

T T ot P it et P i gt Pt Bt et P Sk b P . s Pk s o s Pt b Bt P P B

‘Wayne R. Frazier

NASA Headquarters - Code QS

Office of Safety and Mission Assurance
. Washington,DC 20546-0001

Ph: 202 358-0588 Fax: 202 358-3104
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"Mission success starts with safety”

</BODY></HTML> -

</x-html>
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jﬂoyd@maﬂ.hq.nasa.@v, 11:19 AM 2/15/2003 -0500, Information Flow with Bryan

Reply-To: jlloyd @mail hq.nasa.gov

X-Originating-IP: 68.100.166.170

X-URL: http//maiPweb.com/

From: "jlloyd@mail. hg.nasa.gov" <jlioyd@ mail.hg.nasa.gov>

To: prutledg@hq.nasa. gov, jlemke @hg.nasa.gov

Cc: boconnor @hg.nasa. gov

Subject: Information Flow with Bryan

Date: Sat, 15 Feb 2003 11:19:41 -0500

X-OriginalArrivalTime: 15 Feb 2003 16:19:41.0608 (UTC) FILETIME=[0B539280:01C2D50E]
X-MIME-Autoconverted: from quoted-printable to 8bit by bolg.public.hg.nasa.gov id LAA06146

Pete and John,

I spoke with Bryan Saturday morning just as he may have been arriving at
MAF and he wants us to honor the protocol set by the CAIB - requests will
be processed thru the Task Force and if something is needed from Code Q
explicitly, it will most likely either be direct from Task Force (maybe thru

Joe Ripma) or perhaps thru HQ via the HCAT.

We will continue to process information of interest that we feel the
Program may not have by sending it to the HCAT.

We will also continue to process the probing questions we have been
collecting to Bryan. Bryan will raise with the CAIB and it may come back
to NASA thru the Task Force.

I will be off site (weather permitting) with the Administrator and SR.
Staff on Tuesday. Please communicate these groundrules to SMA Directors
during teleconference on Tuesday at 1 PM.

Jim

mail2web - Check your email from the web at

http//maillweb.com/ .
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Pamela Richardson, 10:24 AM 2/13/2003 -0500, POC at LaRC for Columbia information requests

’

X-Authentication-Warning: spinoza. public.hq.nasa.gov: majordom set sender to owner-code-q using -f
X-Sender: prichard@mail hq.nasa.gov

X-Mailer: QUALCOMM Windows Eudora Version 4.3.2

Date: Thu, 13 Feb 2003 10:24:47 -0500

To: code-q@lists.hq.nasa.gov

From: Pamela Richardson <prichard@hq.nasa.gov>

Subject: POC at LaRC for Columbia nformation requests

Sender: owner-code-q@lists.hg.nasa.gov

Recently, 2 friend of mine from LaRC called to offer information to our Columbia efforts on research done
at LaRC in the early 80s regarding on-crbit tile repair for Shuttle. With Pete's help, I was abk to obtain the
information and it has been provided to Mark Kowaleski and Ron Moyer. Anyone is wekome to make a
copy, it is in my office.

Through the effort, I did, in my thank yous to the people at LaRC, ask if LaRC has defined a POC for
Columbia information requests. Del Freeman has named Mark P. Saunders, Deputy Director, Space
Access and Exploration Program Office, as that person. (m.p.saunders@larc.nasa.gov). In my

© communications, I indicated that if LaRC could provide such a name, I would ask all of Code Q to work
through that person.

Thanks, Pam

Pamela F. Richardson

Aerospace Technology Mission Assurance Manager

Enterprise Safety and Mission Assurance Division, Code QE

Office of Safety and Mission Assurance, NASA Headquarters

300 E. Street, S. W., Washington, DC 20546

phone: 202-358-4631, fax: 202-358-2778

"The meek can *have* the Earth. The rest of us are going to the
stars.” --- Robert Heinlein

"We have to learn to manage information and its flow. If we don't, it
will all end up in turbulence." --- RADM Grace Hopper

Tt

Printed for jlemke <jlemke @nasa.gov>




Wayne R. Frazier, 02:05 PM 2/11/2003 -0500, RE: February 2, 2003

X-Sender: wfrazier @mail hg.nasa.gov

X-Mailer: QUALCOMM Windows Eudora Version 4.3.2

Date: Tue, 11 Feb 2003 14:05:58 -0500

To: Newberry Stan SES AFSPC/NASA <Stan.Newberry@ PETERSON. af mil>
From: "Wayne R. Frazier" <wfrazier @hq.nasa.gov> .
Subject: RE: February 2, 2003 _ :

Cc: jlemke @hqg.nasa.gov, jmullin@hgq.nasa.gov

We were looking to update our current MOU jt but it might be lost in the priorities now. Jon Mullin in this
office is POC. I am curious if our MOU is the same as yours. Our MOU is with the DOD and signed by

Juliana and Culbertson, but it is 1982.
Wayne

At 05:39 PM 2/11/2003 +0000, you wrote:
Thanks, Wayne. Ihave spoken to Maj Ramey a couple of times. We provided
him the old MOU related to NASA and the Air Force yesterday. The only -
other thing I'think he needs is the Charter when you are able to provide
it. Also, can you tell me if the MOU is being revised? Isaw it was signed
m 1982. Tharnks again. :
Stan

----- Original Message-—--

From: Wayne R. Frazier [mailto:wfrazier @ hq.nasa. gov]

Sent: Tuesday, February 11, 2003 502 AM

To: stan.newberry @ peterson.af.mi

Cec: prichard@hq.nasa.gov; jlemke @hg.nasa.gov; Jmullin@hgq.nasa.gov
Subject: February 2, 2003 :

~ stan,

Copy of appointment letter. Iam trying to get the charter, either old

Version or new.
Maj Ramey of the legal office called us.

Wayne

Wayne R. Frazier

NASA Headquarters - Code QS _
Office of Safety and Mission Assurance
Washington,DC 20546-0001

Ph: 202 358-0588 Fax: 202 358-31(4

Printed for jlemke <jlemke @nasa.gov>



. Wayne R. Frazier, 02:05 PM 2/11/2003 -0500, RE: February 2, 2003

"Mission success starts with safety"

Printed for jlemke <jlemke@nasa.gov>




Jonathan B. Mullin, 11:20 AM 2/11/2003 -0500, RE: Columbia Updates

X-Sender: joullin@ mail hq.nasa.gov

X-Mailer: QUALCOMM Windows Eudora Version 4.3.2
Date: Tue, 11 Feb 2003 11:29:33 -0500

To: "Joyner, Gloria" <Gloria.Joyner @ fema.gov>

From: "Jonathan B. Mullin" <jmullin@hg.nasa.gov>
Subject: RE: Cohmnbia Updates

Thanks, I have not seen them on the screen as of this time. Agam, thank for your help Regards Jon
At 11:27 AM 2/11/2003 -0500, you wrote:
Jon:

I understand an update was sent. Please let me know if you ned anything
else from FEMA.

Gloria

From: Jonathan B. Mullin [mailto;jmullin @ hg.nasa. gov]

Sent: Tuesday, February 11, 2003 11:04 AM
To: Gloria.Joyner @fema.gov

Cc: whill@hg.nasa.gov

Subject: Columbia Updates

Gloria, just a note to follow up on a call I placed to the EST this

morning. I spoke with the EST indicating that NASA had not received any -
situation updates from the field since yesterday at 1229 hours.

Apparently reports were sent but we did not receive them. Is there a
problem I need to address?

Regards, Jon

Jonathan B. Mullin ,
Manager Operational Safety ,
Emergency Preparedness Coordinator
Headquarters National Aeronautics and Space Administration
Phone (202) 358-0589
FAX (202) 358-3104 ‘
"Mission Success Starts with Safety”
Jonathan B. Mullin
Manager Operational Safety
Emergency Preparedness Coordinator
Headquarters National Aeronautics and Space Adm:mstranon
Phone (202) 358-0589
FAX (202) 358-3104
"Mission Success Starts with Safety"
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Jonathan B. Mullin, 11:29 AM 2/11/2003 -0500, RE: Columbia Updates

Printed for jlemke <jlemke @nasa.gov>



Wilson Harkins, 09:11 AM 2/11/2003 -0500, Fwd: CAC Code M, B, U, Q action required

X-Sender: wharkins @mail hq.nasa.gov

X-Mailer: QUALCOMM Windows Eudora Version 4.3.2
Date: Tue, 11 Feb 2003 09:11:25 -0500 -
To: snewman@hq.nasa.gov

From: Wilson Harkins <wharkins @hq.nasa.gov> .
Subject: Fwd: CAC Code M, B, U, Q action required

Steve,

I'm doing some leg work for this task and I don’t see any indications in the CAC data collections of any of
the assessments that Code Q has performed related to ET, shuttle processing, etc. Do you have a kst of all
of the assessments that you've been involved in performing related to the shuttl that I could add to their info
‘sources? If you have electronic versions let me know how I can get copies of them as well. Thanks.

vir

Wil

X-Sender: jlloyd@mail hq.nasa.gov
X-Mailer: QUALCOMM Windows Eudora Version 4.3.2
Date: Mon, 10 Feb 2003 08:53:47 -0500
To: Pamela Richardson <prichard@hq.nasa.gov>

" From: James Lloyd <jlloyd@hq.nasa.gov>
Subject: Fwd: CAC Code M, B, U, Q action required
Cc: wharkins @hq.nasa.gov, , wirazier @hg.nasa.gov,

prutledg@hq.nasa.gov, jlemke <jlemke @hq.nasa.gov>

Pam, would you and Wil Harkins coordinate with others named in this message to devé]op the mentioned
briefing book materials to inchude the topics assigned Code Q as a role. We probably have this stuff; it
needs to be assembled for insertion. ,

X-Sender: mkowales @mail. hg.nasa.gov :
X-Maier: QUALCOMM Windows Eudora Version 4.3,2
Date: Mon, 10 Feb 2003 08:25:07 -0500 :

To: floyd@mail hq.nasa. gov, prutledg @mail hq.nasa.gov
From: Mark Kowaleski <mkowales @hq.nasa.gov>

Subject: Fwd: CAC Code M, B, U, Q action required

X-Sender: astockin@mail hq.nasa.gov A

X-Mailer: QUALLCOMM Windows Eudora Version 4.3.2

Date: Fri, 07 Feb 2003 13:54:49 -0500

To: rdavis @hg.pasa.gov, hrothman@hq.nasa. gov, rcooper@hg.nasa.gov,
dmcsween@hq.nasa.gov, dcomstoc @hg.nasa. gov, rstephen@hq.nasa.gov,
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Wilson Harkins, 09:11 AM 2/11/2003 -0500, Fwd: CAC Code M, B, U, Q action reguired

markkowalcs]n@hq nasa.gov, gmartin@hg.nasa. gov, Jjbingham@hg.nasa.gov,
astockin@hq.nasa.gov, wbierbow @haq.nasa. gov, achaz@hq nasa.gov

‘From: Ashley Stockinger <astockin@hq.nasa.gov>

Subject: Fwd: CAC Code M, B, U, Q action required

Ce: HCATmfo@hq nasa.gov

-CAC Group:

As you all may know, a briefing book for the Administrator is being developed due tomorrow Code
P has divided the content of the book into the following areas: '

@ STS-107 crew & families

@ Debris collection

@ Investigation-Status

® Gehman board

® NASA Budget :

® Safety & Reporting Procedures

: : ® ISS Future

i B ® Science Impact

® Previous Reports on Shuttle Tiles and External Tank

® Agency Program Impacts

It seems that a great deal of work is being done on this by many different people and on many
different levels. So as not to duphcate our efforts I suggest the following:

Code M take action of STS-107 crew & families, debris collection, Inveshgahon Status, Gehman

board, and ISS Future

Code B take action of NASA Budget

Code Q/M take action of safety and reporting procedures

Code U take action of Science impact

Code M/Q take action of previous reports on Shuttle, Tiles and External Tank

A great deal of previously approved information about these topics can be found on the X drive under
CAC in the resources file.

Any questioﬁ_s regarding these topics should be addressed to Code P CAC rep. Rich Cooper x1774

Thank you,
Ashley Stockinger

Ashley K. Stockinger
Office of Space Flight
NASA Headquarters.
Phone: (202) 358-2397

Printed for jlemke <jlemke @nasa.gov>



Wilson Harkins, 09:11 AM 2/11/2003 -0500, Fwd: CAC Code M; B, U, Q action required

! l Fax: (202) 358-2983

Jim

Printed for jlemke <jlemke @nasa.gov>




Jonathan B. Millin, 09:24 AM 2/19/2003 -0500, Space Shuttle Mishap Information Request

X-Sender: jmullin@mail hq.nasa.gov

X-Mailer: QUALCOMM Windows Eudora Version 4.3.2

Date: Wed, 19 Feb 2003 09:24:11 -0500

To: snakamur @ ems.jsc.nasa.gov

From: "Jonathan B. Mullin" <jmullin@hgq.nasa.gov>

Subject: Space Shuttle Mishap Information Request :
Ce: jlemke @hq.nasa.gov, jlloyd@hq.nasa. gov, tom. whitmeyer @hq.nasa.go

Stacey, reference your earlier undefined request for IRIS Data.

First, I understand the that all of the CAIB requests need to be managed through a single point, The
Task Group , Mr. Buzzard.

Secondly, In order to respond, please state the request specifically "by the numbers.” Responses must be
standardized from the agency to the CAIB. ILL defined requests will get you mixed data.

Thirdly, all mishap data that the CAIB may be seeking, may not have have been put into IRIS.

Consider all of the "floor paper” where less than a $1,000 damage may have occurred. Consider, PRACA,
MRB actions, open paper anomalies, etc. that are part of Quality Paper documentation.

Another feature to be reviewed would be the records of the contractor, such as the Incident Error Review
Board (IERB) which has been extensively exercised at the Kennedy Space Center.

Fourth, consider what reports may have been made to the NASA Contracting Officer with respect to
damage during this period of time. :
Wifh the potential sensitivity of this data, who is (are ) the government official (s) assuring the process?

For my information, please copy me on the defined request.

Regards, Jon

Jonathan B. Mullin

Manager Operational Safety

Emergency Preparedness Coordinator

Headquarters National Aeropautics and Space Administration
Phone (202) 358-0589

FAX (202) 358-3104

"Mission Success Starts with Safety"

o
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Jonathan B. Mullin, 07:45 AM 2/11/2003 -0500, Re: AIR Force Request.

X-Sender: jmullin@mail hq.nasa.gov

X-Mailer: QUALCOMM Windows Eudora Version 4.3.2 -

Date: Tue, 11 Feb 2003 07:45:09 -0500

To: James Lloyd <jlloyd@hgq.nasa.gov>

From: "Jonathan B. Mullin" <jmullin@hq.nasa.gov>

Subject: Re: AIR Force Request.

Cc: jlemke @hgq.nasa.gov, wirazier @hq.nasa.gov, prichard@hq.nasa.gov,
sbrookov@hq.nasa.gov, Daniel Thomas <dthomas1 @hq.nasa.gov>

Jim, as I see it the DOD /Agreement is not applicable in this investigation. We have used it on "like systems”
mvestigations, that is common aircraft and common missiles:for example (NASA MSFC) participated in the
Titian 4 segment mishap at Ed wards AFB in the 90's.

Code QS returned the call Major Ramey and indicated that the DOD/NASA agreement was not the
authority for the investigation, instead the Space Act was the authority.

Learning that fact, last evening the AF requested a "copy of the Board Appointment Letter " signed out by

Mr. O'Keefe .

I highly suggest that Code Q elect our legal Code G as the "formal " response agent to the Air Force

concerning this matter. .

Regards,Jon

- At 05:55 PM 2/10/2003 -0500, you wrote:

Why would we use the DOD memo as a citation for investigation of a loss of 2 Shuttle? The
memorandum is to be used as a citation for sharing information and requesting support but all that had been
done as part of the establishment of the Standing Board which I recall may have used the DOD/NASA
agreement. What this infers is anyone's guess.

At 04:48 PM 2/10/2003 -0500, Jonathan B. Mullin wrote: ‘
Code QS got a call from AF Space Command Major Robert Ramey, Legal Office. He wanted to know
if the NASA DOD Agreement was being used as a citation for the Columbia Investigation. MR. Fraizier
and I responded * that the Space Act was being used as the authority.
Major Raymey can be reached at 719-554-5494. His FAX is 719-554-9095 and email is
robert.ramey @peterson.af.mil
Major Ramey indicated he would like a copy of the appointment ktter, which QS replied we could should
send it through our NASA Liason at Peterson AFB, Mr. Newbury. :
Regards, Jon

Jonathan B. Mullin

Manager Operational Safety

Emergency Preparedness Coordinator

Headquarters Nationa! Aeronautics and Space Administration
Phone (202) 358-0589

FAX (202) 358-3104

"Mission Success Starts with Safety"
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Jonathan B. Mullin, 07:45 AM 2/11/2003 -0500, Re: AIR Force Request.

Jim

Jonathan B. Mullin

Manager Operational Safety

Emergency Preparedness Coordinator

Headquarters National Aeronautics and Space Administration
Phone (202) 358-0589

FAX (202) 358-3104

"Mission Success Starts with Safety”
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Wayne R. Frazier, 06:55 AM 2/11/2003 0500, Re: AIR Force Request.

X-Sender: wfrazier@mail hq.nasa.gov

X-Maier: QUALCOMM Windows Eudora Version 4.3.2
Date: Tue, 11 Feb 2003 06:55:54 -0500

To: James Lloyd <jlloyd@hq.nasa.gov>

From: "Wayne R. Frazier" <wfrazier @hg.nasa.gov>
Subject: Re: AIR Force Request.

Ce: jroulin@hq.nasa.gov, flemke @hq.nasa.gov

Yes, not sure what he was after. He has been talking to Stan Newberry our residence office person out

there. :
Stan also wants a copy of the charter which we will provide electronically or fax.

At 05:55 PM 2/10/2003 -0500, you wrote:
Why would we use the DOD memo as a citation for nvestigation of a loss of a Shuttle? The _
memorandum is to be used as a citation for sharing information and requesting support but all that had been
done as part of the establishment of the Standing Board which I recall may have used the DOD/NASA
agreement. What this infers is anyone's guess.

At 04:48 PM 2/10/2003 -0500, Jonathan B. Mullin wrote: _
Code QS gota call from AF Space Command Major Robert Ramey, Legal Office. He wanted to know
if the NASA DOD Agreement was being used as a citation for the Cohmmbia Investigation. MR. Fraizier
and I responded that the Space Act was being used as the authority. '
Major Raymey can be reached at 719-554-5494. His FAX is 719-554-9095 and email is
robert.ramey@ peterson.af.mil ‘
Major Ramey indicated he would like a.copy of the appointment letter, which QS replied we could should
send it through our NASA Liason at Peterson AFB, Mr. Newbury.
Regards, Jon -

Jonathan B. Mullin

Manager Operational Safety

Emergency Preparedness Coordinator

Headquarters National Aeronautics and Space Administration
Phone (202) 358-0589

FAX (202) 358-3104

"Mission Success Starts with Safety”

Jim

- ot it

Wayne R. Frazier
NASA Headquarters - Code QS

Printed for jlemke <jlemke @nasa.gov>




Wayne R. Frazier, 06:55 AM 2/11/2003 -0500, Re: AIR Force Request,

Office of Safety and Mission Assurance
Washington,DC 20546-0001
Ph: 202 358-0588 Fax: 202 358-3104

"Mission success starts with safety"
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James Lloyd, 05:55 PM 2/10/2003 -0500, Re: AIR Force Request.

X-Sender: jlloyd@mail hq.nasa.gov

X-Maiker: QUALCOMM Windows Eudora Version 4.3.2

Date: Mon, 10 Feb 2003 17:55:15 -0500 ‘

To: "Jonathan B. Mullin" <jmullin@ hq.nasa.gov>, Jlemke @hg.nasa.gov
From: James Lloyd <jlioyd@hgq.nasa.gov>

Subject: Re: AIR Force Request.

Ce: prichard@hq.nasa.gov, prutledg@hg.nasa. gov, wirazier@hq.nasa.gov

Why would we use the DOD memo as a citation for investigation of a loss of a Shuttle? The memorandum

is to be used as a citation for sharing information and requesting support but ali that had been done as part of
the establishment of the Standing Board which I recall may have used the DOD/NASA agreement. What .
this infers is anyone's guess.

At 04:48 PM 2/10/2003 -0500, Jonathan B. Mullin wrote:
Code QS got a call from AF Space Command Major Robert Ramey, Legal Office. He wanted to know if
the NASA DOD Agreement was being used as a citation for the Columbia Investigation. MR. Fraizier and
I'responded that the Space Act was being used as the authority.
Major Raymey can be reached at 719-554-5494. His FAX is 719-554-9095 and email is
robert.ramey @ peterson.af.mil
Major Ramey indicated he would like a copy of the appointiment letter, which QS replied we could should
send it through our NASA Liason at Peterson AFB, Mr. Newbury.
Regards, Jon

Jonathan B. Mullin

Manager Operational Safety

Emergency Preparedness Coordinator

Headquarters National Aeronautics and Space Administration
Phone (202) 358-0589

FAX (202) 358-3104

"Mission Success Starts with Safety"

Jim
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NASANews@hq.nasa.gov, 12:50 PM 2/12/2003, Administrator's Congressional Statement Online

X-Authentication-Warning: spinoza.public.hg.nasa.gov: majordom set sender to owner-press-

release usin%; -f

Date: Wed, T2 Feb 2003 11:50:29 -0500 (EST)

From: NASANews@hq.nasa.gov X )
Subject: Administrator's Congressional Statement Online
Sender; owner- ress-release@lists.hq.nasa.gov

To: undisclosed-recipients:;
February 12, 2003
~ Advisory to news media:
Administrator's Congressional Statement Oniine
o T B it S O ol sttt bfrs e enai

Subcommittee on Space and Aeronautics Committee on Science, it is not being
distributed to this list. The entire statement has been posted to: 7

http:/Avww.nasa.goviformedia/MP okeefe heaﬁng 030212.pdf

For additional information, contact the NASA Headquarters Newsroom,
202/358-1600.

-end -

%* & &

NASA press releases and other information are available automatically
by sending an Internet electronic mail message to domo@hg.nasa.gov.
In the body of the message (not the subject line) users should type -
the words "subscribe press-release” (no uotes). The system will
reply with a confirmation via £-mail of each subscription.” A second
automatic message will include additional information on the service.

A releases also are available via CompuServe using the command

A. To unsubscribe from this mailing list, address an E-mail

message to domo@hgq.nasa.gov, leave the subLect blank, and type only
"unsubscribe press-release” (?10 quotes) in the body of the message.

Printed for Wilson Harkins <wilson.b.harkins@nasa.gov> 1




Eric C Raynor, 04:01 PM 2/10/2003 -0500, NSRS Reports Pertaining to Shuttle

X-Sender: eraynor @mail hq.nasa.gov

X-Maikr: QUALCOMM Windows Eudora Version 4.3.2

Date: Mon, 10 Feb 2003 16:01:25 -0500

To: jflloyd@hq.nasa.gov, jlemke @hq.nasa.gov, prutledg@ hq.nasa.gov

From: Eric C Raynor <eraynor@hg.nasa,gov>

Subject: NSRS Reports Pertaining to Shuttle

Ce: wharkins @hg.nasa.gov, prichard@hq.nasa.gov, jlyver@hq.nasa.gov,
whill@hg.nasa.gov, mkowales @hqg.nasa.gov ,

I asked the NSRS contractor to review all NSRS reports, received since the inception of the program, to Ty
to determine how many pertained to the shuttle program. There are 211 such reports (out of a total of 564

reports).

I have a list of them, identified by ascension number only. Any further analysis of these reports and their
possible relevancy to the loss of Columbia would probably require a review of each report file by a person
who is well-versed in shuttle program operations. With sufficient advance notice these files can be made
available for review or inspection. The files are stored at the contractor's facility in Bethesda, Maryland.

-Eric

Eric Raynor, Program Analyst

Code QS - Safety and Assurance Requirements Division
Office of Safety and Mission Assurance

NASA Headquarters, Washington, DC 20546

Phone: 202-358-4738
Fax: 202-358-3104
Email eraynor @hq.nasa.gov

NSRS: http//www.hq.nasa.gov/nsrs

NSRS Intranet: https/nsrs-pbma-kms.intranets.com
LLIS: http://llis. nasa.gov

LLIS Intranet: httpz/llsc-pbma-kms.intranets.com
GIDEP: hitp//www.gidep.org

GIDEP Intranet: httpv//gidep-pbma-kms.intranets.com

SOLAR: https://solar. msfc.nasa. gov

Code Q Homepage: http//www.hg.nasa. ,éov/ofﬁce/éodeq
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James Lloyd, 06:32 PM 2/11/2003 -0500, Fwd: Offer of help

X-Sender: jlloyd @mail. hq.nasa.gov

X-Mailer: QUALCOMM Windows Eudora Version 4.3.2
Date: Tue, 11 Feb 2003 18:32:18 -0500

To: Pamela Richardson <prichard@hg.nasa.gov>

From: James Lloyd <jlloyd@hgq.nasa.gov>

Subkct: Fwd: Offer of help

Ce: prutledg@hg.nasa.gov, flemke <jlemke @hq.nasa.gov>

Here’s an offer of services.

X-Sender: tpfitzer @mail.apt-research.com

Date: Tue, 11 Feb 2003 17:16:48 -0600

To: jlloyd@hg.nasa.gov

‘From: Tom Pfitzer <tpfitzer@apt-research.com>

Subject: Fwd: Offer of help

Ce: yutmeyer @apt-research.com, "Sid Smith" <ssmith@ apt-research.com>

Hi Jim,
We haven't talked in a while but I thought that T would forward this to you also in case there was any
analyses you need for the Columbia accident. We have also sent it to our contacts at MSFC.

Also, we ét APT are continuing to push the state of the art in risk based analyses and decision making and
- would like to give you an update sometime when we are in DC. Pete and I come up every month or two.

I hope things are well with you.
Tom

From: "Sid Smith" <ssmith@ apt-research.com>

To: "tom pfitzer" <tpfitzer @apt-research.com>, <amanda. gibson@msfc.nasa.gov>
Subject: Offer of help | I

Date: Tue, 11 Feb 2003 14:54:35 -0600

X-Priority: 3 (Normal)

Importance: Normal

Amanda,

We at APT Research have strong analytical capabilities in the areas of
debris prediction, fault tree analysis, reliability analysis, and process
flow analysis. Our models for predicting the ground hazard from
de-orbiting debris use methods we developed for the Natoinal Ranges
and are at the state of the art in safety modeling.

.- Printed for jlemke <jlemke @nasa.gov>




James Lloyd, 06:32 PM 2/11/2003 -0500, Fwd: Offer of help

We have frequently been used as an independent source for safety analysis.
As such, we are comfortable with the analysis of systems and
processes where we were not a part of the original design team. If
- you see a need for such a capability for the Shuttle program, we
could provide a truly independent look at the processes and analyses
that are being used to examine the Columbia disaster.

We are available to provide assistance in any way that we
can.

Sid Smith

APT Research
327-3397 -

Jim
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James Lioyd, 08:27 AM 2/13/2003 -0500, ASAP minutes in regard to concerns of MMOD Damagg and

X-Sender: jlloyd@mail hq.nasa.gov

X-Mailer: QUALCOMM Windows Eudora Version 4.3.2

Date: Thu, 13 Feb 2003 08:27:12 -0500

To: salexand@hg.nasa.gov, elvia h thompson <ethompso@mail hg.nasa.gov>,
cac <cac @hq.nasa.gov>, hcat@hq.nasa.gov, jmannix @hq.nasa.gov

From: James Lloyd <jlloyd@hq.nasa.gov>

Subject: ASAP minutes in regard. to concerns of MMOD Damage and.

Mitigating Responses to Threat

Ce: wirazier@mail hg.nasa.gov, jlemke <jlemke @hq.nasa. gov>,
prutledg@hq.nasa.gov, mark Kowaleski <mkowales @hg.nasa. gov>,
prichard@hg.nasa.gov .

Not sure who is now leacﬁng the collection of reports that may instigate questions but here is one that is in
the public domain and has information on MMOD risks.

 hitp/www.nap.edu/books/030905988 7/htmVindex. html

X-Sender: wfrazier @mail hq.nasa.gov

X-Mailer: QUALCOMM Windows Eudora Version 4.3.2

Date: Wed, 12 Feb 2003 07:08:52 -0500

To: James Lloyd <jlloyd@hg.nasa.gov>

From: "Wayne R. Frazier" <wfrazier@hq.nasa.gov>

Subject: Re: ASAP minutes :

Cc: jlemke @hqg.nasa.gov, mkowales @mail.hq.nasa.gov, whihner @hg.nasa. gov,
Isirota @hq.nasa.gov

Yesterday, I received from Nick Johnson a fax of Tommy Holloway's response to the 1997 NRC Report
concerning the risk of OD damage to the orbiter. The report chaired by Rick Hauck, former astronaut and
now a DC area space insurance executive, is very prophetic when is comes to some of the risk scenarios I
have read about in the paper.

http//www.nap.edu/books/0309059887/html/ndex. html

w

At 06:22 PM 2/11/2003 -0500, you wrote:
-Len,

I have excerpted a section from the November 7, 2002 minutes of the open ASAP meeting at
Houston. These minutes are on the web site and freely open to public. Buried very carefully
" in the Aviation Safety section (:>)) you can find a reference to the need to do more fact finding
on on-orbit repair capability in the face of the enhanced risk of MM OD damage on extended
duration stays. This is what the AP reporter wants to interview someone about. Elvia
Thompson, PAO, says the reporter is also looking for the NASA response to this. Since it
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isn’t even a recommendation, let alone a report to NASA, I suspect people have not had a
chance to even know that this observation/need to fact find even exists. The entire report is 7
pages in length and is a PDF located at:

- http://www.hq.nasa.gov/office/code g/asapmeet/11_7 2003. pdf

Messrs. Goranson and Guiterrez are the ASAP mémbers with the stated interest.

Aviation Safety

M. Gutierrez discussed the continuing Panel concern about who the Center A viation
Safety Officers report to. The ASAP has consistently taken the position that the ASO
should report directly to the Center Directors. NASA does not have a consistent
organization across all Centers and does not believe this structure is necessary to have a
safe operation. It was agreed that the issue would be closed mn the Annual Report with an
agreement to disagree.

Mr. Gutierrez also mentioned the SATS program and the no-fly zone concerns as
possible issues which would be addressed in the visit to LaRC the following week.

Mr. Goetz noted that Orbital Debrjs was still an open issue that needed to be addressed.
Ms. McCarty wanted the funding status of the JSC capability to be included in the next
JSC briefmg. Messrs. Goranson and Gutierrez desire more fact-finding about on-orbit

. vehick repair techniques and characteristics for extended on-orbit durations.

Mr. Schaufele discussed the common issues of Second Generation launch vehickes, SLI,
CRV, CTV and upgrades. The requirements have not been adequately defined, have not
considered full lifecycle costs, have not been focused on a long-range NASA vision and
have not had adequate focus on safety. The nter-relationship between SLI and ‘
CRV/CTYV need to be considered as well as the compatibility of the CRV/CTV with
EELV’s. It was noted that the Integrated Space Transportation Plan, currently under
NASA review, would address the requirements of these programs.

Jim

Wayne R. Frazier

NASA Headguarters - Code QS

Office of Safety and Mission Assurance
Washington,DC 20546-0001

Ph: 202 358-0588 Fax: 202 358-3104

——,

"Mission success starts with safety”
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X-Sender: wirazier @mail.hq.nasa.gov
X-Mailer: QUALCOMM Windows Eudora Version 4.3.2
Date: Wed, 12 Feb 2003 14:11:53 -0500
- To: jlloyd@hg.niasa. gov, jlemke @hq.nasa.gov, prutledg@hq.nasa.gov
From: "Wayne R. Frazier" <wfrazier @hq.nasa.gov>
Subject: AFTAC support to CAIB and MIT
Cc: prichard@hq.nasa.gov -

Several days ago, I received an offer from Mr. Bill Hungate, an ARMY contractor (AFTAC) at Patrick
AFB in FL, who indicated they had access toa side looking hyperspectral scanner which could be used to
support the CAIB ground debris effort. Thru Bill Hill I had originally put him in touch with the FEMA ops
center m Lufkin, but he called me back to indicate that he has not been ablk to get in contact with anyone

~ there. 1 ga\fc him Dave Whittle's number and subsequently spoke to Dave Whittle who indicated he would
contact him.  This cabability is in place and can be flown immediately to support debris location and
categorization especially after getting the signatures needed from the pieces akready recovered. This offer is
free to NASA--all that is needed is a phone call or fax or something from NASA requesting it. '

When I talked to Dave Whittle, he indicated he would call him.

Wayne R. Frazier
- NASA Headquarters - Code QS
Office of Safety and Mission Assurance
Washington,DC 20546-0001
Ph: 202 358-0588 Fax: 202 358-3104

"Mission success starts with safety”
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X-Sender: _ﬂloyd@mail.hq.nasa. gov
X-Mailer: QUALCOMM Windows Budora Version 4.3.2
Date: Thu, 13 Feb 2003 08:27:12 -0500 _ :
To: salexand@hgq.nasa.gov, elvia h thompson <ethompso@mail hg.nasa.govs,

cac <cac@hg.nasa.gov>, hcat@hq.nasa.gov, jmannix @hq.nasa. gov

From: James Lloyd <jlloyd@hg.nasa.gov>
Subject: ASAP minutes in regard to concerns of MMOD Damage and
_ Mitigating Responses to Threat

Cc: wirazier@mail hq.nasa.gov, jlemke <jlemke @hq:nasa.gov>,
prutledg@hg.nasa.gov, mark Kowaleski <mkowales @hqg.nasa.gov>,
prichard@hq.nasa.gov ' '

Not sure who is now leading the collection of reports that may instigate questions but here is one that is in
the public domain and has information on MMOD risks. R

https//www.nap.eduwbooks/0309059887/html/index. html

X-Sender: wirazier@mail hg.nasa.gov

X-Mailer: QUALCOMM Windows Eudora Version 4.3.2

Date: Wed, 12 Feb 2003 07:08:52 -0500

To: James Lloyd <jlloyd@hg.nasa.gov>

From: "Wayne R. Frazier" <wfrazier@hqg.nasa.gov> -

Subject: Re: ASAP minutes |

Cc: jlemke @hg.nasa.gov, mkowales @mail hq.nasa.gov, whilner@ hq.nasa.gov,
Isirota@hq.nasa.gov '

Yesterday, I received from Nick Johnson a fax of Tommy Holloway's response to the 1997 NRC Report
concerning the risk of OD damage to the orbiter. The report chaired by Rick Hauck, former astronaut and
now a DC area space insurance executive, is very prophetic when is comes to some of the risk scenarios I

have read about in the paper.

http://www.nap.eduw/books/0309059887/htmVindex. html

w

At 06:22 PM 2/11/2003 -0500, you wrote:
Len,

I'have excerpted a section from the November 7, 2002 minutes of the open ASAP meeting at
Houston. These minutes are on the web site and freely open to public. Buried very carefully
in the Aviation Safety section (:>)) you can find a reference to the need to do more fact finding
on on-orbit repair capability in the face of the ephanced risk of MMOD damage on extended
duration stays. This is what the AP reporter wants to interview someone about. Elvia
Thompson, PAO, says the reporter is also looking for the NASA response to this. Since it
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</x-html>

Jim
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X-Authentication-Warning: spinoza. public.hq.nasa.gov: majordom set sender to owﬁer-code-q using -f
X-Sender: mstamate @mail hq.nasa.gov -
X-Mailer: QUALCOMM Windows Eudora Version 4.3.2

Date: Thu, 13 Feb 2003 15:26:49 -0500

To: code-q@lists.hq.nasa.gov

From: Michael Stamatelatos <mstamate @ hq.nasa.gov>

Subject: Fwd: Excite News

Sender: owner-code-q@lists.hg.nasa.gov

For your information.

Date: Thu, 13 Feb 2003 14:36:17 -0500
From: Joseph R Fragola <fragola @prodigy.net>
Reply-To: fragola@prodigy.net

Organization: Science Applications

- X-Mailer: Mozilla 4.79 (Macintosh; U; PPC)

X-Accept-Language: en

To: Doyk McDonald <fdole @ swhbell.net>,
"Railsback, Jan" <jan.railsbackl @jsc.nasa.gov>,
Michael Stamatelatos <mstamate @hq.nasa.gov>

Subject: Excite News '

http://apnews.excite.com/article/20030213/D7PSUILG2. html

Landing Gear Suspect in Shuttle Disaster
Email this Story

Feb 13, 1:52 PM (ET)
By TED BRIDIS

WASHINGTON (AP) - NASA confirmed Thursday one sensor aboard Columbia indicated its left
landing gear was improperly lowered moments before it disintegrated over Texas as it raced
through earth's atmosphere at more than 12,000 miles per hour. But it said other sensors
conflicted with those readings.

The disclosure focused renewed attention on possible catastrophic failures inside Columbia's
wheel compartment inside its left wing that may have attributed to the mysterious breakup.

Safety engineers believe an unusually large chunk of flyaway foam from Columbia's external
tank struck the shuttle on liftoff and may have damaged delicate insulating tiles near that
area, but they concluded Columbia could return safely.

NASA spokesman William Jeffs at Johnson Space Center confirmed that one sensor indicated
Colurmbia's gear was lowered as it raced over Texas at 209,000 feet and flying at 18 times
the speed of sound - far too high and too fast for that to happen. But Jeffs cautioned that
two other sensors at the time indicated the gear was still properly raised.

“We're not certain if the readings showed the landing gear deployed or were the result of a
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faulty sensor that sent bad data," Jeffs said. "One indicated (the wheel) was down and
locked, and that was shortly before radio contact with the orbiter was lost."

NASA dislosed Wédnesday that a safety engineer wrote two days before Columbia's
mysterious breakup about risks to the shuttle from "catastrophic™ failures caused by tires
- possibly bursting inside the spacecraft's wheel compartment from extreme heat,

‘Robert ‘H. Daugherty, responding to an inquiry from Johnson Space Center, cautioned in an e-
mail to NASA colleagues that damage to delicate insulating tiles near Columbia's landing gear

door could cause one or more tires inside to burst, perhaps ending with catastrophic failures

that would place the seven astronauts "in a word of hurt.”

Such an explosion inside Colurrbia’s belly, Daugherty predicted, could blow out the gear door
and expose the shuttle's unprotected innards to searing temperatures as it raced through
earth's atmosphere.

Ret. Admiral Harold Gehman, who heads the panel investigating the Columbia accident, on'
Thursday called Daugherty's e-mail "one of the many, many interesting leads that we have."

On the same day NASA disclosed the contents of Daugherty's e-mail, searchers near Hemphill,
Texas, about 140 miles northeast of Houston, recovered what they believed to be one of
Columbia's tires.

The tire was blackened and sustained a massive split across its tread, but it was impossible
from photographs to know whether the tire was damaged aboard Columbia or when it struck

the ground.

NASA officials in Washington and Houston on ThUrsday said they could not confirm the tire
was the shuttle's, but one person famifiar with tires on the orbiter looked at a photograph of
the tire found in Texas and said it-appeared to be from a shuttle.

In his e-mail, which included remarkably strident language, Daugherty wrote that even if
astronauts survived the heat, the blast could damage critical systems inside the wheel
compartment, prevent the landing gear on one side from lowering, necessitate a risky belly
landing or force the crew to bail out.

Bailing out would be "not a good da'y,“ he wrote. But attempting to fiy the shuttle with only
one side's landing gear lowered would be worse: "You're finished."

Flight Director Leroy Cain said Wednesday that investigators were confident the gear door did
not fall off in flight because such a failure would have been indicated on sensor readings.

Other NASA officials have cited mysterious sensor readings in the whee! well moments before
Columbia's breakup but have said they were confident the tire didn't burst inside the shuttle.

Daugherty acknowledged these were "absolute worst-case scenarios," adding, "I don't really
believe things are as bad as I'm getting ready to make them out.” But he defended raising the
issues in e-mall to avoid a "gut-wrenching decision" days later during Columbia's descent.

Daugherty on Wednesday referred questions about his 'concems to a NASA spokesman.
Agency officials Indicated they did not want reporters to speak with Daugherty because
accident investigators had not yet questioned him. NASA disclosed the contents of his e-mall
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Wednesday.

The e-mail from Daugherty, an engineer at NASA's Langley research facility in Hémpton, Va.,
was prompted by a telephone call Jan. 27 from experts at the Johnson Space Center in
Houston who asked what might happen if Columbia's tires were not inflated when it attempted
to land. '

The inquiry from Johnson has attracted interest because it came four days after engineers at
The Boeing Co. (BA); a contractor, assured NASA that Columbia could retum safely despite
damage to left wing tiles that might have occurred on Iiftoff._ '

Senior NASA officials said Daugherty's concems were part of a "what-if" analysis by a small
group of engineers who already had been assured that Columbia would land safely. They
acknowledged that concerns about threats to the shuttle’s tires were not-passed along to
NASA flight directors.

Milt Heflin, chief of the flight director's office, said Daugherty and others involved in the tire
questions "were happy with the analysis and the work that was done" by Boeing. "They were
continuing to do more what-if'ing." :

An e-mail back to Daugherty the next day from a Johnson Space Center engineer, David F.
-Lechner of the United Space Alliance LLC, another NASA contractor, thanked Daugherty for
his "candid remarks." He said they "generated extremely valuable discussion in our group.”

"We hope the debris impact analysis is correct and all this discussion is mute," Lechner wrote,

Another Langley employee, Mark J. Shuart, responded by e-mail later that day, "Looks like
they believe all this has been addressed." His message was time-stamped about 20 hours
before the shuttle disintegrated. ‘

Senior NASA officials have repeatedly expressed confidence in Boeing's conclusions, which
predicted "safe retum indicated” even if foam insulation that fell from Columbia's external fuel
tank had caused "significant tile damage.” That study assumed foam debris struck part of
Columbia's left wing, inciuding its toughened leading edge and the thermal tiles covering the
landing gear. '

Testifying at a joint congressional hearing Wednesday, NASA Administrator Sean O'Keefe toid
lawmakers that during Columbia's 16-day mission, "there were no abnormalities that wouid
suggest a problem. If there was any indication, they would have showed up."

Among the earIies"c waming signs aboard Columbia in the minutes before its demise was an
unusual heat buildup of about 30 degrees inside the left wheel well. Investigators have said
they are confident the tire inside didn't deflate, but they have been unable to explain the
readings. :

Articles From AP
Copyright 2003 Associated Press. All right reserved. This material may not be published, broadcast,

rewritten, or redistributed.
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Dr. Michael Stamatelatos
Manager, Agency Risk Assessment Program’

- NASA Headquarters - Mail Code QE
Office of Safety and Mission Assurance
300 E Street, SW
Washington, DC 20024
Phone: 202/358-1668 Fax: 202/358-2778
E-mail: Michael G.Stamatelatos @nasa.gov
{Please note change in e-mail address)
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""Mission success starts with safety”
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X-Authentication-Warning: spinoza. public.hq.nasa.gov: rnajordom set sender to owner-press-release using -f
Date: Wed, 19 Feb 2003 09:2025 -0500 (EST)

From: NASANews@hq.nasa.gov

Subject: UPDATE: ASSESSMENT OF SCIENCE DATA GAINED DURING COLUMBIA’S MISSION
Sender: owner-press-rekase @lists.hq.nasa.gov

To: undisclosed-recipients: ;

Dolores Beasley
Headquarters, Washington Feb. 19, 2003
(Phone: 202/358-1753)

RELEASE: 03-074

UPDATE: ASSESSMENT OF SCIENCE DATA GAINED DURING COLUMBIA'S
MISSION

NASA scientists are continuing to assess the status of
the data received by the experiments onboard Space Shuttle
Columbia (STS-107) during its final mission. Columbia carried
more than 80 experiments, science, commercial and student, on
a 16-day mission devoted to research, entrepreneurship and
education.

"For those experiments that received down-linked data during

- the mission, we estimate that anywhere between 50-90 percent
of the data was acquired,"” said David Liskowsky, STS-107
Program Scientist for NASA's Office of Biological and
Physical Research (OBPR). Most of these experiments were in
the physical science disciplines of combustion research,
material sciences, and fluid physics. For most of the life
sciences experiments, data and specimens. were to be recovered
on landing, so no data is available.

The OBPR science project teams report the overall performance
of the experimental hardware and equipment employed on the
mission was highly successful, with 100 percent operational
success being achieved for virtually all of the experiments.

"In addition to the scientific data that was collected from

the mission, this operational success provides a measure of

the robustness and capability of conducting high quality

research on the Shuttle,” Liskowsky said.

During the past week, researchers determined:

7 The Mechamcs of Granular Materials (MGM) mvestigators
estimate that careful analysis of the downlinked data
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should result in achieving 50 to 60 percent of their
science goals. The MGM experiment used the microgravity
- of orbit to test sand columns under conditions that

- cannot be obtained from experiments on Earth, The

. knowledge gained from this will be applied to improving
foundations for buildings and increasing understanding

- of how earthquakes and other forces disturb grains of
soil and sand.
?  Almost all of the data from Critical Viscosity of
Xenon, an experiment sponsored by the National
Institute of Standards and Technology, was acquired

~ before the end of the mission. This experiment measured
the changes in viscosity (resistance to flow) of xenon,
a pure fluid with a very simple structure and a
critical temperature just below room temperature. The
data may help scientists better understand shear
thinning in complex fluids such as paints and foods
(e.g., whipped cream), which need to flow easily durmg
application and stand firm afterwards.

? STARNAY, a star tracker navigation system from Texas
A&M University accomplished all of its objectives. This
educational experiment was designed to determine

precise spacecraft attitude without prior knowledge of
position.

?  SPACEHAB'’s Space Media commercial payload, STARS, saw
many amazng results on this mission. As part of an
education program with experiments designed by
students, the STARS payload (www.starsprogram.com)
received daily downlink of video, photos, humidity and
temperature readings. Students from Australia, China,
Israel, Japan, Liechtenstein, and the United States
designed these six experiments. They were ablk to
achieve approximately 70 percent of their scientific
objectives, providing unique nsight mto the low

gravity impact on the behavior and development of ants,
bees, sikworms, and fish eggs, the random crystal
growth of cobalt and calcium, and the web spinning

ability of spiders.

? The Solar Constant Experiment (SOLCON), managed by the
Royal Meteorological Institute of Belgium and sponsored

by NASA, was designed to measure the solar constant and
identify variations in the value during a solar cycle.

This experiment was a 100 percent success. The data
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will ensure continuity of the solar constant level
obtained by instruments mounted on free flyers, over
ciimate time scale duration.

?  The Low Power Transceiver (LPT) experiments were
completed and 100 percent of the data collected. These
experiments demonstrated LPT’s ability to do

simultaneous communications and on-board navigation in
space. The data from this experiment may provide more
cost-effective space operations in future satellites

7 The Mediterranean Israeli Dust Experiment (MEIDEX)
acquired an image of a pall of gray smoke hanging above
the Amazon rainforest illustrating how complex

interactions between smoke and the atmosphere can
influence weather and climate.

The final results from these and other experiments will be
determined in the coming months as the acquired data are
analyzed. More information about the research performed by
the Columbia crew is available on the Internet at:

hitp://spaceresearch.nasa. gov

-end-

"
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Date: Tue, 25 Feb 2003 08:07:39 -0500

X-Maiker: Internet Mail Service (5.5.2653.19)

February 25, 2003

Shuttie Panel Names Experts to Aid Inquiry

By MATTHEW L. WALD

OUSTON, Feb. 24 - The independent board investigating the Columbia crash this evening released the
names of 21 experts who are assisting its work. They are drawn from active and retired personnel from the
military, the National Transportation Safety Board and the Federal Aviation Administration and from the .
naval nuclear propulsion program and other government agencies. '

"The board is putting together a group of safety experts and scientists and experienced investigators to help
determine the cause of the space shuttle accident independent of NASA," said a spokeswoman, Laura J.
Brown, herself on'loan from the F.A.A. The experts, who will be joined by others, will "enable the board to
analyze information that comes from NASA, but also to do our own analysis in some cases," Ms. Brown
said.

The board’s charter was written as a response to the crash of the shuttle Challenger 17 years ago, but since
the board was convened on a conference call a few hours after the Feb, 1 crash, its structure has drawn
criticism from lawmakers and others as not being sufficiently independent of NASA. In response, NASA
has modified the board’s charter, and its chairman, Harold W. Gehman Jr., a retired admiral, has added
members.

This evening, David J. Goldston, chief of staff of the House Science Committee, said he did not believe that
the committee chairman, Sherwood Boehlert, Republican of New York, who had been among the critics, had
seen the new list of experts. But, he said: "We'e pleased the board has begun to hire staff. The board’s
made clear from the beginning that they intend to have capability mdependent of NASA, and anything they
can do in that vein, we support."

Some of the experts whose identities were announced today are military officers who are assistants to the
board members and have been at work since just after the crash; others have arrived more recently.

The board, which initially borrowed workspace from NASA, has now secured commercial office space near
the Johnson Space Center: It will hold a briefing Tuesday at the same auditorium at the space center that
NASA uses for news conferences, but plans to hold future briefings off NASA premises, Ms. Brown said.
It will also move off NASA’s Web site: begmning Tuesday, it will post information at its own site,
www.caib.us. The board has also opened a phone Iine for government employees, contractors and members
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of the public who want to communicate with it, (888) 703-2242. :
The board has planned its first hearings for March 6, at the University of Houston’s Clear Lake campus. The
topics and witness list have not been announced.

Among the. staff members announced today was Dr. James P. Bagian, who flew on the Discovery in 1989
and the Columbia in 1991 and supervised the recovery of the Challenger’s crew capsule after it was
destroyed on liftoff in 1986. Dr. Bagian is an adjunct assistant professor of military and emergency medicine
at the Uniformed Services University of Health Sciences. _

The board also named two high-ranking investigators at the National Transportation Safety Board, Thomas
Haueter and Gregory Phillips. Both were deeply mvolved in one of the most challenging air crash
mvestigations of the Iast 20 years, USAir 427, a Boeing 737 with a rudimentary flight data recorder that
flipped over and crashed on approach to Plttsburgh International Airport in 1995.

The board also named Paul D. Wilde, an aérospace engineer at the F.A.A.’s licensing and safety division,
who specializes in rocket safety, and Ronald K. Gress, who retired from the aviation agency as associate
administrator for the office of commercial space transportation. _

The staff also inclides Howard E. Goldstein, who, along with Dr. Bagian, has a direct NASA connection.
He retired in 2000 as the chief scientist of the space technology division at the NASA Ames Research
Center. According to the board, he "nitiated the research program for development of materials that are
now major components of the thermal protection system” of the shuttles.

Other staff members include a retired brigadier general, Thomas Carter, who is a former deputy assistant
secretary of defense and was an assistant to Bob Dole when he was the Senate Republican leader.

The list includes five people with lengthy careers in naval nuclear propulsion: Thomas L. Foster, who later
conducted a variety of studies for the Navy; Jim Mosquera, an engineer; Gary Olson, a budgeting and
planning expert; David B. Pye, who retired in 2001 as a reactor engineering manager; and James W. Smiley,
who participated in the investigation of the 1979 reactor accident at the Three Mile Island power plant.
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